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PUBLIC NOTICES 


” 'REFRIGER ATING EQL IP ME NT. 


Yhe Commissioners of 
His Majesty's Works, &c., are pre- 
pared to receive TENDERS 
11 a.m. on Monday, 29th October 
for INSULATION and REFRIGERA- 
TION of approximately 100,000 cubic 
feet, divided into Brick and Steel-cased 
Compartments, with all necessary Compressors, 
Electric Motors, Instruments, &c., at the Fruit Storage 
Testing Station, East Malling, Maidstone 





Drawings, specification, a copy of the conditions 
and form of contract and forms for Tender may be 
»btained from the CONTRACTS BRANCH, H.M 
Office of Works, King Charles-street, London, 8.W. 1, 
n payment of One Guinea Cheques payable to the 
Commissioners, H.M. Office of Works The sums so 
valid will be returned to those persons who send in 
renders in conformity with the conditions 9777 


° ‘ 
he Director - General, 
India Store Department, Belvedere 
Lambeth, 8.E. 1 invites ‘EN 
k nV ELOPE 


MAKING MA 





Tenders ry m the 26th October, 1928 
lender obtain abl from the above at a fee 
not be returned for each schedule 

9791 


Forms of 
which will 








APPLICATIONS are INVITED for 
the POST of INSPECIOR of 
RIALS in the AERONAUTIC: 
SPECTION DIRECTORATE, on a scale 
rising by annual increments of £20 from 
£450 to £600, plus cost-of-living bonus | 
giving total remuneration at the present time of £598 
to £764. 

Candidates must have a Science Degree (B.Sc. or its | 
equivalent) and at least five years’ experience of | 
examination and testing of aeronautical materials, and 
must possess-good general knowledge of the manu 
facture of all, and specialised knowledge of one, of the 
following categories of materials 

ii.) Ferrous metallic materials, 

steels and steel strip 
(ii.) Non-ferrous metallic materials 
alloys. 
iii.) Non-metallic aeronautical materials, 





including alloy 
and light | 


including 


timber, plywood, fabri &« | 
(iv.) Non-metallic aeronautical supplies, i.e., | 
petrol, oil, dope, paints, &c 


Preference will be given to ex-Service candidates 
Application forms, which are returnable not later | 


than 22nd October, 19028, may be obtained from the 
SECRETARY, Air Ministry (8.1), Adastral House, 
Kingsway, W 2 9802 





° " ° 
Assistant Engineers Re- 

QUIRED by the GOVERNMENT 

of NIGERIA for the PUBLIC WORKS 
DEPARTMENT, for two tours of not 
less than 12 nor more than 18 months’ | 

service in the first instance Subject 

to satisfactory service, the officers 

appointed will be eligible at the expiration of three 


years’ service for confirmation in the permanent and 
pensionable establishment The foregoing officers 
are required to fill vacancies caused by the increase | 
of the establishment of the Nigeria Public Works | 
Department. Salary £480 a year for the first three | 
years; then £510, rising by annual increments to 
£920. Outfit allowance of £60 on first appointment 
Free quarters and passages and liberal leave on full 
salary. Candidates must have attained the age of 
21 years on the date of appointment, and should 


preferably have attained the age of 224, and must not 


be over 35 years of age Must have obtained an 
Engineering Degree at a recognised University or 
have passed Sections ““A*™ and “B" of the 
4.M.L.C.E. Examination or have passed the Associate 
ship in Civil Engineering of the City and Guilds 
Institute, or possess such other Degree or Diploma 
it Distinction in Engineering as may be considered 
satisfactory. Candidates whose qualifying diplomas 
have been obtained without a College course should 


have had three years’ practical experience of Civil 


Engineering under a qualified Civil Engineer. It is 
preferred that all candidates should have had two 


years’ practical experience on good Engineering Work, 
subsequent to taking their degree or completing their 
articles, but under certain conditions this may be 
waived in the case of candidates in possession of an 
Engineering Degree.—Apply at once by letter, stating 
age, qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, S.W. 1, 
quoting M/254 9732 


A SUPERINTENDENT REQUIRED 
by the GOVERNMENT of the FEDER- 
ATED MALAY STATES for four years’ 
service, with possible permanency. Salary 
400 dollars, rising to 800 dollars a month 
by annual increments of 25 dollars a 
plus an additional temporary non-pensionable 
of 10 per cent. for bachelors and 20 per 
for married men. The exchange value of the 
the Govern- 
ment at 2s. 4d.. but its purchasing power in Malaya 
is considerably iess than that of 2s. 4d. in the United 
Ningdom. » income tax is at present imposed by 
‘he Federated Malay States Government. Free 
passages a provided. Candidates, aged 23 to 30, 
must have received a good theoretical training in 
fown Planning at a University or School recognised 
by the Town Planning Institute of Great Britain, or 
other such Diploma in Municipal Engineering and 
Surveying as the Secretary of State may consider 
adequate in any particular case. Must have a know- 
ledge of Surveying, experience in the Preparation of 
Municipal Town Planning and Housing Schemes. 
Site planning and re-planning schemes for existing 
— is desirable.—Apply at once by letter, stating 
VC ualific: om and particulars of experience, to the 
CRO AG FOR THE COLONIES, 4, Mill- 
bank, 3 Ww 1, quoting M/746. O784 





ssistant Town Planning 





month, 
allowance 
cent. 
dollar in sterling is at present fixed by 





Leiden. | 





= = ° ° 
Cs il Engineer Required 

by the GOVERNMENT of CEYLON 
for APPOINTMENT as IRRIGATION 
ENGINEER for three years’ service in 
the first instance. Salary £500, rising 
to £900 a year by annual increments of 








£40 (£600 a year on attaining 30 years 
of age). Free quarters and free passages provided 
Candidates, unmarried, 26 to 31 years of age, must 
have nassed examination to qualify for Associate 
Membership of the Institution of Civil Engineers, or 
hold -professional qualifications recognised by the 


Institution as exempting from Parts A and B of that 
examination, and have had at least three years’ 


prac- 
tical experience on Waterworks, Drainage, or Harbour 
and Dock Works.—Apply at once by letter, stating 


age, Sra tteations and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, West- 
minster, 8.W. 1, quoting M/732. 9806 





Ministry. 








Che Engineer 


> 
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ARRANGED FOR CARD INDEXING. 


> 


The Motor Car Show at Olympia. . 30) 


THE ENGINEER, 12- 10-2 
World Fuel Conference-—No. III. «. 306) 
THE ENGINEER, 12 - 10 - 28 
Safety in Mines Research Laboratories 
at Sheffield. «. 40») 
THE ENGINEER, 12 - 10 - 28. 
The New Newcastle-Gateshead Bridge 
over the Tyne. (P. 406) 
rHE ENGINEER, 12 - 10 - 28. 


Low Temperature Carbonisation at Dunston 


Power Station. @. 411) 


THE ENGINEER, 12 - 10 - 28 
Articulated Steam Rail Coach. «. 44) 
THE ENGINEER, 12 - 10 - 28. 
The Nelson Liner “Highland Monarch.” vw. 402) 
THE ENGINEER, 12 - 10 - 28. 
Traffic Noises. ¢. 407) 
THE ENGINEER, 12 - 10 - 28 


The French Motor Car Industry. (P. 408) 
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PU BLIC NOTICES 


De puty Reside: ont Engi- 


NEER REQUIRED for the Kano 


PUBLIC NOTICES 


(DIA REQU 


IN IRE 
TWO INSPECTORS of STORES 





Waterworks in Nigeria, for a tour of 

12 to 18 months’ service Salary £900 (Structural), 

a year plus duty pay cutie t serving in for service in the Indian Stores Depart 
the Colony of £180 a year ‘ree ment. Candidates must possess & 
quarters and passages a" liberal leave University Degree in Engineering or good 





general education up to the standard of the Institu- 
tion of Civil Engineers or of the Institution of Mech 
anical Engineers, and drawing-office experience, and 


on full salary. Candidates, not over 40 years of age, 
must be Corporate Members of the Institution of Civil 


Engineers Must have had experience as Contractors’ 





he Government of | 





| maximum of £409 per annum, 
| is pensionable 


| refund in the event of resignation from 





Engineers or Agents, preferably on Waterworks. The | have served a regular apprenticeship in structural engi- 
selected candidate will be required to leave England | neering workshops. It is essential that they should 
about the middle of November.—Apply at once by | have specialised in structural steel and bridge work. 
letter, stating age, qualifications and particulars of | Age preferably between 24 and 33 years of age. 
experience, to the CROWN AGENTS FOR THE Agreement for five years in the first instance. The 
COLONIES, 4, Millbank, London, 8.W. 1, quoting | seale of pay applicable to both appointments is 
M /986 9704 Rs. 500, rising by annual increments of Rs. 50 to | 
Rs. 750 a calendar month, with a personal allowance 
° of Rs. 200 a month and certain other allowances. | 
S enior ] Jraughtsman The selected candidates will be granted a commencing 
h REQUIRED for the ‘KENYA and | rate of pay within this scale commensurate with their 
UGANDA GOVERNMENT RAILWAY | 4¢¢ and_qualifications. Free first-class passage to 
WORKSHOPS for one tour of from 20 to | India. Provident Fund. 


Further particulars and forms of application 








oO Oss sio may 

Salary “tree cease” . 7 i, cae be obtained upon request by postcard to the SECRE- 

allowance of £30 on first appointment. TARY TO THE HIGH COMMISSIONER FOR 

Free quarters and passages and liberal leave on full | ENDIA, Sonera Department, 42, Grosvenor-gardens, 

salary. Candidates, age 27 to 35, must have had London, 8. Last date for receipt of applications 

experience of Railway Carriage and Wagon Work, and | 20th October, 1928. 9692 | 
be capable of making reliable calculations, and of 
working up designs from sketches Shops expe- 
rience and a knowledge of carriage body work (wood) 


essential.—Apply 


at once by letter, stating age and 
particulars of experience, G Ts 


to the CROWN 


he High Commissioner 








70 > COLONIES Millb: ondon, 8.W. 1, for INDIA is prepared, to youve | 
pt en Ce Se ae APPLICATIONS for 10 PERMANENT | 
= . PENSIONABLE APPOINT ME NTS r 
a 5 Sa ~ iINEERS, Burma — 
. Ter 7 Yorks Jepartments, uildings a1 

he Government of See ae 
INDIA REQUIRE an ASSISTANT Candidates must have beea not less than 21 nor 
FOREMAN for CASE and CUPPING SEC more than 27 years of age on the Ist August, 1928, 


TION, METAL and STEEL FACTORY, | and must be unmarried. Preference given to candi 
ISHAPORE. Must be a qualified appren- | dates between 22 and 24 years of age. They must | 
— mechanic with experience in smal] | have obtained a recognised University Degree and | 


have had at last one year’s approved practical expe 
rience of Civil Engineering. | 


Q.F. case, and other metal pressing 
work, and be qualified to design and construct fittings 





and tools required for such work. Age not more than Pay on age scale, initial pay for officer 21 to 23 
35 years Capable of controlling labour. Trerms.— on appointment Rupees 300 a month, rising by 
Salary Rs. 450-15-510 per mensem, with prospects | Rs. 50 a month to Rs. 1500, plus, for officers of non- 
of further increases. Agreement five years in first | Asiatic domicile, overseas pay of £20 a month, rising 
instance. Free second-class passage to India and | to £30 when substantive pay reaches Rs. 600, and 


£40 when pay is Rs. 850 and over. 
motion. Free passages. 

Further particulars and forms of application may 
be obtained on request by postcard from the SECRE- 


return passage on satisfactory termination of services. 
Free quarters. ical examination.—Further par- 
ticulars and forms of application may be obtained (on 
request by postcard quoting number of appointment) 


Prospects of pro- 





from SECRETARY TO THE HIGH COMMISSIONER | TARY TO THE HIGH COMMISSIONER FOR 
FOR INDIA, General Department, 42, Grosvenor- | INDIA, \ a Department, Grosvenor-gardens, | 
gardens, London, 8.W.1. Last date for receipt of London, 8.W. Last date for receipt of applications | 
applications 31st October, 1928, 727 27th October, 1628, 9691 





PUBLIC NOTICES 


he High Commissioner 


for India is prepared to receive 
APPLICATIONS for the POST of 
HYDRO - ELECTRICAL ENGINEER, 


Irrigation Branch, Public Works Depart- 
ment, United Provinces, India. 
Candidates must possess a recognised 
Engineering Diploma, be corporate mem 
Institution of Electrical Engineers, and 
least three years’ workshop experience 





University 
bers of the 
have had at 
They must have had practical experience of the design, 
construction and control of Reaction Turbine Stations, 


High-voltage Transformation and Transmission 
Systems. Other things being equal, preference will be 
given to a candidate who possesses experience of the 
working of large hydro-electrical undertakings in the 
Colonies and elsewhere 

Appointment for five years in 
with prospect of permanency Pay 
for an officer of non-Asiatic domicile, 
a month; 40 years, Rs. 1750, 
overseas pay of £13 6s. 8d. a month ; 
Asiatic domicile, Rs. 1375 a month, rising to Re 
First-class passage, Provident Fund 

Further particulars and forms of application may be 
obtained upon request by postcard to the SECRE- 
TARY TO THE HIGH COMMISSIONER FOR 
INDIA, General Department, 42, Grosvenor-gardens, 
London, 8.W.1. Last date for receipt of app ~~ we 
27th October, 1928 


the first instance, 
on age scale, ¢.g.. 
age 36, Ra. 1625 
rising to Re. 2150, plus 
for an officer of 
2150. 


° ‘ » <0 
he High Commissioner 
FOR INDIA is prepared to receive 
APPLICATIONS for APPOINTMENT as 
ASSISTANT EXECUTIVE ENGINEER 
in the Public Works Department, Build 
ings and Road Branch, Bengal. 

The appointment will be on agreement 
for three years in the first instance, with the prospeot 
of permanent appointment thereafter. Candidates 
should be not more than 24 years of age and preferably 
unmarried. They must either (1) have obtained « 
University Degree in Civil Ensinesting or (2) have 

assed Sections A and B of the E. Examina- 
tion or (3) have passed the ‘Ansociatesbip in Civil 
Engineering of the City and Guilds Institute 
(Imperial College of Science and Technology), or have 
obtained such other Diploma or Distinction in Engi- 
neering as may be considered acceptable in any par- 
ticular case. In addition they must have had at least 
one year’s practical experience of Civil Engineering 
under a qualified civil engineer Those wh« 
qualifying diploma has been obtained without 
College course should have had a full three 
such practical experience 

Pay at the rate of Rs. 625 per 
passage to Calcutta. Provident Fund 

Further particulars and forms of application may 
be obtained upon request by postcard from the SECRE- 
TARY TO THE HIGH COMMISSIONER FOR 
INDIA, General Department, 42, Grosvener-gardens, 
London, s.W.1 Last date for receipt of applications 
27th October, 1928 975% 


i oi 








n 
years of 


Free 


mensem. 





niversity of the Witwaters- 


RAND, JOHANNESBURG, SOUTH AFRICA. 
JUNIOR LECTU RE R IN ELECTRICAL 
ENGINEERING. 
APPLICATIONS are INVITED for the above 
POST 
The salary offered is at the rate of £354 per annum, 
rising by two annual increments of £27 10 


of which £300 35 £350 
Participation in the Pension Scheme 


at the rate of 6 per cent. per annam is compulsory, 
the Government providing the same amount 

A sum of £60 will be allowed towards passag: 
expenses to South Africa, subject to a proportionat« 


appointment 
within two years of assumption of duty; half salary 
paid from the date of embarkation. 
The following qualifications are of first importance 
in connection with the appointment : 
A) Drawing-office experience in «a 
organisation ; 
B) Technical training in a University or equiva- 
lent training in a Technical Institution 


manufacturing 


Applicants are requested to give full particulans 
of their career, educational and professional, and to 
supply copies of testimonials and references as to 
character. 

Duty should be assumed on ist February, 1929, or 
as soon as possible thereafter 

Applications, in triplicate, must wh the 
SECRETARY TO THE HIGH ( OMMISSIONE R FOR 
SOUTH AFRICA, Trafalgar-square, London, W.C. 
(from whom forms of application and further par- 
ticulars may be obtained), not later than the Ist 
November, 1928 0746 





_anenw Polytechnic Insti- 
TUTE. 


- 


ST. JOHN-STREE -RKENWEL 1. 
CHEMISTRY DE PART ME NT. 
A COURSE of THREE LECTURES 


‘ ENGINEERING STEELS AND THEIR TREAT- 
MENT,” 
will be given by 
Dr. L. NORTH(C ‘OTT (Research Dept., Royal Arsenal), 
on THURSDAY EVENINGS, OCTOBER 18th and 
25th and NOVEMBER Ist, at 8 p.m. 
Engineers and other in the Metal Industries 
ited to attend these lectures. Admission free. 
8. C. LAWS, M.A., M.Sc 


Princ ‘ipa al. 


are 
in’ 


9790 
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PU BLIC NOTICES 


\dminis strative County of 
A LONDON. 
LAMBETH ee... 

The London County Council inv TENDERS 
from competent firms for the CONSTRUCTION at 
Lambeth, adjacent to the existing Lambeth Bridge, 

a NEW_ BRIDGE, with Steel Superstructure, 
snite- faced Conerete Piers founded in caissons, and 
Granite-faced Concrete Abutments. The contract 





POO 
TWO IMPORTANT NEW WORKS. 








will also include the provision of a y Bridge 
for foot passengers, the Demolition of the Existing 
Bridge, and the necessary work to the roadways on 
the bridge and the approaches immediately adjacent. 

The documents containing the specification, form of 
Tender and drawings, may be obtained on or after 
Monday, 15th October, 1928, on application to the 
Chief Engineer of the Council at the Old County Hall, 
Spring-gardens, 38.W.1, upon payment of the sum 
of £20 by cheque or draft to the order of the London 
County Council. 

This amount will be returnable only if the tenderer 
shall have sent in a bona fide Tender, and shall not 
have withdrawn the same. The documents may, how- 


ever be inspected before payment of fee at and on 
personal application to the office of the Chief 
Engineer. 


The contractor will be bound to observe the pro- 
visions of a fair wages clause, the terms of which are 


set out fully in the instructions for Tender and 
form of contract, and in the ‘* Lendon County Council 
Gazette.’ 


No Tender received by the Clerk of the Ys ee The 


County Hall, Westminster Bridge, 8.E. after 
4.p.m., on Monday, 8rd December, 1928, ‘will be 
considered. 
The Council does not bind itself to accept the 
lowest or any Tender. 
MONTAGUE H. COX, 


9706 Clerk to the London County Couneil. 





vagpur Railway Com- 
PANY, LIMITED. 
The Direttors are pre! pared to receive seaes for : 
(C) 16 BOILERS for LOCOMOTIV 

D) 7 DECK SPAN GIRDER BRIDG ES (100ft. 


spans 

rTHROUGH SPAN GIRDER BRIDGE 
(150Tt. span). 
Specifications and forms of Tender can be obtained 


Bers al-N 


E)1 


at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after Tuesday, 
9th October, 1928. 

A fee of 20s. will be charged for each copy of 


Specifications C and D, and of 10s. for each copy of 
Specification E, which is nor returnable. 

Tenders must be submitted not later than Noon on 
Tuesday, 23rd October, 1928. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the orders. 

By Order of the Board, 
R. C.. VOLKERS, 


9758 Secretary. 





ombay, Baroda and Central 


INDIA RAILWAY COMPANY. 
The Directors are prepared to receive up to Noon 
on Friday, 26th October. TENDERS for the SUPPLY 


of 
GAS-FILLED and VACUUM LAMPS. 
2. ZINC WHITE. 
Tenders must be made on forms, copies of which, 
with specification, can be obtained at these offices on 
payment of 10s. each, which wi'l not be returned. 


The Directors do not bind themselves to accept the 
lowest or any Tender. 
8. G. 8. YOUNG, 
Secretary. 


Offices : The White Mansion, 
91, Petty France, Westminster, S.W. 1, 
8th October, 1928. 9776 


( founty sai of Halifax. 
GORPLE RESERVOIRS—C AST IRON 
PIPES AND SPECIAL CASTINGS. 


The Waterworks Committee invite TENDERS for 


the SUPPLY of about 1300 Tons of CAST IRON 
PIPES and SPECIAL CASTINGS, chiefly 18in. 
diameter. The drawing may be seen, and specification, 
schedule, with form of Tender obtained, on application 
to Messrs. i. Hill and Sons (Manchester), Civil 
Engineers, 40, Kennedy-street, Manchester, upon 
receipt of a cheque for One Guinea, which will be 


returned to the applicant provided that he shall have 
sent in a bona fide Tender, and shall have not with- 
drawn the same, and shall have returned the docu- 
ments and drawings lent to him. 

A limited number of copies of the drawing ure 
available, and will be lent to persons tendering in 
priority of application on receipt of the sum of Half-a- 
Guinea, which sum will not be returned. 

Sealed Tenders, endorsed *‘ Tender for Cast Iron 
Pipes, Gorple Reservoirs,”’ must be delivered at the 
Office of the Town Clerk, Town Hall, Halifax, not 
later than the 19th November, 1928. 

The Committee do not bind themselves to accept the 


lowest or any Tender. 
PERCY SAUNDERS, 
Town Clerk. 
Town Hall, 
10th October, 


Halifax, 


1928 9795 





(County Borough of Halifax. 


GORPLE RESERV ae Takes, PIPES, 
IRONWORK, 

The Waterworks Committee invite TENDERS for 
the SUPPLY of VALVES, METERS, RECORDERS 
and MISCELLANEOUS IRONWORK, required in 
the construction of the above Reservoirs. Drawings 
and specification, schedule and form of 


may be seen, 

Tender obtained, on application to Messrs. G. H. 
Hill and Sons (Manchester), 40, Kennedy-street, 
Manchester, upon receipt of a cheque for Two 
‘juineas, which will be returned to the applicant, 
provided that he shall have sent in a bona fide 
Tender, and shall have not withdrawn the same, 
and shall have returned the documents and drawings 
lent to him 


number of copies of the drawings are 
will be lent to persons tendering in 
ication, on receipt of the sum of Two 


A limited 
available, and 
priority of appl 


Guineas, which sum will not be returned. 
Sealed Tenders, endorsed ‘** Tender for Valves 
Pipes, lronwork, &c., Gorple Reservoirs,’ must be 


delivered at the office of the Town Clerk, Town Hall, 





Halifax, not later than the 19th November, 1928. 
The Committee do not bind themselves to accept 
the lowest or any Tender. 
PERCY SAUNDERS, 
Town Clerk. 
Town Hall, Halifax, 
Oth October, 1928. 9796 
- ee ~ — 
Electricity Commission 


\ tate ’ 
N OF VICTORIA, MELBOURNE. 
AUSTRALI 


A. 

TENDERS are HE REBY INVITED for the MANU- 
FACTURE, SUPPLY and DELIVERY for the 
Yallourn Brown Coal Works, Victoria, Australia, of 
ONE 1) ELECTRICALLY OPERATED DEEP 
DREDGER for BROWN COAL, in accordance with 
Specification No. 28/94 
Copies of Tender form, specification, 

ble upon application to— 
rhe Agent-General for Victoria, 

Victoria House, 
The Strand, 
LONDON, ENGLAND ; 


&e., will be 


Herr J. Kiitzing, 

rgwerksdirektor, 

Grube Marga 

Bei Senftenbe at 
GERMANY. 

properly endorsed and 

must be delivered at the Office of the 
eneral for Victoria, not later than 17th 

1928, together with a preliminary deposit 


lenders on prescribed form, 

nidressed, 

Agent-G 

J] ~cember, 

of £50 
The ( 
rest or any 


ymmission does not bind itself to accept the 


W. J. PRICE, 
Acting Secretary. 


Tender 


788 








THE ECONOMICS OF RAIL TRANSPORT 
IN GREAT BRITAIN. 


By C. E. R. SHERRINGTON, M.A., A.M. Inst. T., Lecturer on Transport and Secretary of the 


Railway Research Service, at the London School of Economics. 


separately. 
Vouume I. 
Vouvume II. Rates and Service. 


ELECTRICAL SUB-STATIONS. 


By H. BRAZIL, M.I.E.E., Engineer, City District, The Charing Cross Electric Supply Co., 
92 illustrations. 


viii + 215 pages, 


History and Development. 
xii + 332 pages. 





In Two Volumes, obtainable 
xii + 283 pages. 12s. 6d. net. 
12s. 6d. net. 


Ltd. 
12s. 6d. net. 





THE STRENGTH 


A Treatise on the Theory of Stress Calculations for Engineers. 


By JOHN CASE, M.A., F.R.Ae.S., Lecturer in Applied Mechanics at the Royal Naval 
viii + 552 pages, 398 diagrams. 
“*The book may be taken as a guide, philosopher and friend to the engineer in the realm of 


Engineering College, Keyham. 


Power Engineer.— 
stress calculations.” 


REINFORCED CONCRETE DESIGN. 


Vol. L—Theory. By MSCAR FABER, D.Sc., and P. G. BOWIE. 
By OSCAR FABER, D.Se. 


Vol. II. contains B.M. Diagrams for beams of any span, any ratios of live to dead load, and any fixity with 


Vol. Il. —Practice. 


monolithic columns of different relative stiffness. 


MODERN ROADS. 


By H. PERCY BOULNOIS, M. Inst. C.E., Chairman of the Council of the Roads 
xii + 302 pages, 13 plates. 
iven is not only up-to-date and reliable, but all the modern methods of 
road-making are fully described and c 1-7 discussed in a way that only an engineer of the experience and 


Improvement Association, etc. 
The Surveyor.—“* The information 


standing of the author could be expected to do.’ 


ROSSI COWARD ARNOLD. Sear 








PUBLIC NOTICES 





(Jounty of London. 


SUPPLY OF a RAIL, &c., 
9-30 


The London Quaat Ce ouncil invites TENDERS 
for the SUPPLY and DELIVERY in London of— 
(1) Section A.—About 5590 TONS of TRACK 
RAILS, GU ARD RAILS and 
FISH-PLATE 


Section B.—About 50 TONS: ‘of BOLTS and 
NUTS 


Section C.—About 450 TONS of SLOT RAILS 
(2) About 1025 TONS of CONDUCTOR TEE 
RAILS. 

(Tenders will be considered for separate sections.) 

The specifications, forms of Tender, drawings, &c., 
may be obtained on application to the General Manager 
of the Council’s Tramways, Victcria Embankment, 
W.C, 2, upon payment of the sum of £2 in each case— 
i.e., (1) and (2) by cheque or draft to the order of the 
London County Council. This amount will be return- 
able only if the tenderer shall have sent in a bona fide 
Tender, and shall not have withdrawn the same. 
Full particulars of the work may be obtained on 
personal application and the contract documents may 
be inspected before payment of the fee. Correspond- 
ence and remittances by post should be addressed 
to the General Manager of the Council’s Tramways, 
Victoria Embankment, W.C. 2, or, if personal applica- 
tion is made, applicants should apply in Room 181, 
at above address in respect of (1) Sections A, B and C, 
and in Room 149 in respect of item (2). 

Contractors will be bound te observe the provisions 
of a fair wages clause, the terms of which are set out 
fully in the instructions for Tender and form of con- 
tract, and in **‘ The London County Council Gazette.”* 

No Tender received by the Clerk of the Council, at 
The County Hall, Westminster Bridge, S.E. 1, after 

p.m. on Monday, 19th November, 1928, will be 
conside 

The Council does not bind itself to accept the lowest 


or any Tender. 
MONTAGU H. COX, 
9788 Clerk of the London County Council. 


Staffordshire | - Potteries Water 


BOARD. 
CRESSWELL WORKS 

The Board is prepared to receive 
BORING 2 HOLES, 37in. to 18in. diameter, 
deep. 

Specification and form of Tender may be obtained 
at my office on payment of £5, which will be returned 
on receipt of bona fide Tender. 

Tenders, to be endorsed ** Boreholes *’ and addressed 
to ‘** The Chairman, Staffordshire Potteries Water 
Board, Albion-street, Hanley, Stoke-on-Trent.’’ must 
be received not lates than the morning of Monday, 
29th October, 1928 

The Board do not bind themselves to accept the 
lowest or any Tender. 

R. C. FRAIN, M. Inst. 
Engineer and fea Manager. 

Albion-street, Hanley, 

Stoke-on-Trent, October, 1928. 





TENDERS for 
1000ft. 


9763 





ie Indian | Railway Company, 
e Directors - ieee to receive TENDERS 


or 8 SUPPLY —_ 
BO OLTS, NUTS and RIVETS. 

Specifications and furms of Tender will be av “ieee 
at the Company’s Offices, 91, Petty France, Wes 
7 Le 1. 

Ten addressed to the Chairman and Directors 
of the" ‘South Indian Railway Company, Limited, 
marked ‘* Tender for Bolts, Nuts and Washers,” with 
the name of the firm tendering, must be left with the 
undersigned a oa than Twelve Noon on Friday, 
26th October, 

The Seate: ao not bind themselves to accept the 
lowest or any Tender. 

A charge, which will not be returned, will be made 
of 5s. for each copy of the specification. 

A UIRHEAD, 
Managing Director. 

91, Petty France, 

10th October, 1928. 


(ity of Salford. 


JECTRIC ary DEPARTMENT. 
Y of 12in., 9in., 5in., and 

4in. diameter wWhou GHT STEEL PIPING and 
THREE STEAM RECEIVERS, 3ft. diameter by 
15ft. 3in. long, all been in use and in first-class con- 
dition, for a working steam pressure of 325 lb. per 
square inch at a temperature of 700/750 deg. Fah. 

TWO D.C, BALANCERS (Mather and Platt make), 
240 volts, 100 amperes, 600 r.p.m 

Full particulars may be obtained on application to 
the City Electrical Engineer, Electricity Offices, 
Frederick-road, Salford evan 


Town Clerk. 


9809 





EI 
FOR SALE, 


L.c 
0807 


OF MATERIALS. 


30s. net. 
14s. net. 


18s. net. 


16s. net. 


PUBLIC NOTICES 


PUBLIC NOTICES 





Sudan Government Requires the 
SERVICES of THREE ASSISTANT ENGI 
NEERS in the PUBLIC WORKS DEPARTMENT for 
a period of 18 months in the first instance, with prox 
pects of permanent employment after approved service 
Applicants should be not less than 23 and not mor 
than 80 years of age; preferably unmarried. Appli 
cants must have had a first-class general education 
at a good school and must possess a University Degree 
giving exemption from Parts A and B of the examina. 
tion of the Institution of Civil Engineers or have passed 
the full examination of that body. Preference will be 
given to those who have received at least two years’ 
training with a Civil Engineer. The commencing 
salary will be £E480 per annum, and if confirmed in 
their appointments the selected candidates will be 
eligible for increments bringing the salaries of their 
posts to £E936 per annum. Strict medical examina- 
tion. Free first-class passage out on first appoint- 
ment, and if confirmed liberal leave on full pay with 
assisted passages. -Apply by letter, giving detalles of 
education, training and qualifications, to th 
ADVISORY ENGINEER, Sudan Government London 
Office, Wellington ,House, Buckingham- gate, 8.W.1, 
marking envelope ‘* Civil Engineer, P.W.D."" 9759 





SITUATIONS OPEN 


COPIES or Testmomats, NOT Oniomats, UNuzss 
Specir PRCIFICALLY Row ESTED 


W2XzE D for the Federated Malay. States, ELEC 

TRICAL ENGINEER, preferably with experi 
ence of Mining Power Plant; intimate knowledg: of 
6600-volt Generator and Distribution above and below 
ground essential; age 30 to 36; highest references 
required as to character. Prospects good for well 
trained and competent man.—Applications, stating 
age, experience and salary required, together with 
copies only of testimonials, to be addressed 9764, The 


Bagincer Office 9764 A 
W ANTE] D, London Merchants’ Office, CORRE. 
SPONDENT, with knowledge of Steel Tube 
Trade and Warehouse Routine; ability to correspond 
in German an advantage. State experience and salary 
required.— Address, P5044, The Engineer oo 
5044 A 


YOUNG MECHANICAL ENGINEER, 
of Shift Work in large industrial 
ary according to qualifica- 











\ 7ANTED, 
for Charge 
concern near London. 


tions. Age 24/30. Give details of apprenticeship. 
subsequent employment and technical training. 
Address, 9774, The Engineer O: OT74 A 














ANTED, YOUNG MAN, Public School Educa- 
tion, with sound general Engineering Experience, 
for Progress and Inspection Department of Man- 


chester Engineering Firm. State age, particulars of 
education and experience and salary requi — 
Address, 9772, The Engineer Office. 0772 A 





AN ENGINEER WANTED, Having a Thorough 
knowledge of Modern Practice in Ventilation, 
Dust Collection and Mechanical Draught Work. 
Applicants should have had a sound Engineering 
Training and not less than five years’ active practice in 





The Shropshire, Worcester- 
SHIRE AND STAFFORI ~; ron ELECTRIC 
WER COMPAN 
WATER SUPP L A SToUnbouT GENERATING 
ATIO 
TO BORE-HOLE SINKERS 
The © we! are prepared to receive TENDERS for 
SINKING a TRIAL BORE-HOLE on the site of the 
Gonatins Station at Stourport, in the County of 
Worcester. . 
Copies of conditions of contract, specification, &c., 
may be obtained from the undersigned 
Sealed Tenders, addressed to J. T. H. Legge, Esq., 
Engineer and Manager of the Company, Mucklows 
Hill, Halesowen, near Birmingham, must be delivered 
not later than 10 a.m. on Monday, the 5th day of 


November, 1928. 
FRED. J. DIXON, M. Inst. C.E. 
264, Paradise-street, Birmingham. 9766 








‘ 
Nity and County of Kingston- 
UPON-HULI 

< POINTMENT OF ENGINEERING ASSISTANT. 

The Corporation of Kingston-upon-Hull invite 
APPLICATIONS for the POSITION of ENGINEER- 
ING ASSISTANT at a salary of £300 per annum. 

The person appointed will be required to devote 
his whole time to the duties of the office and will be 
required to contribute to the Corporation's Super- | 
annuation Fund and to pass a medical examination. 

Applications, endorsed ** Engineering Assistant " 
and accompanied by copies of three recent testi- 


monials, are to be addressed to the City Engineer, 
Guildhall, Hull, and delivered not later than Noon 
on Monday, 22nd October. 


T. THOMAS, 
City Engineer. 
City Engineer’s Office, 
Guildhall, Hull, 
9th October, 1928. 





ommissioners for the Port of 
RANGOON 

APPLICATIONS are INVITED for the POST of 
HEAD DRAUGHTSMAN under the Commissioners 
for the Port of Rangoon. Applicants should be under 
40 years of age, with good drawing-office experience, 
particularly on buildings, wharves, roads and railway 
sidings, and be acquainted with simple structural 
steel work and reinforced concrete design.—Written 
application, stating salary required, together with 


references and copies of testimonials, should be 
addressed to SIR ALEXANDER GIBB AND 
PARTNERS, Queen Anne's Lodge, Westminster, 
8.W. 1. 9757 





M uni cipali ity of Colombo, 
ye FIRST-GRADE 


EER. 

The Colombo Municipal Council REQUIRE the 
SERVICES of a FIRST-GRADE ENGINEER, more 
particularly for Drainage Work. 

Applicants must have had at least 10 years’ prac- 
tical engineering experience in the construction and 
maintenance of Sewers, Pumping Stations and Treat- 
ment Works. Some experience of House Installations 
and House Connection Work would also be desirable. 
Applicants must also have passed the A.M.I1.C.E. 
qualifying examination or the examination of the 
Institution of Municipal and County Engineers. 

The salary attached to the post is - 12,000 a 
rising by annual increments of Rs. 480 to 

8. 15,000. 

The officer appointed must provide himself with 
and maintain a motor car, for which he will receive 
an allowance of Rs, 1800 a year. : 

The selected candidate will be required to enter into 
an agreement to serve the Council for a period of three 
years. At the end of the three years, if the officer 
has carried out his duties to the satisfaction of the 
Council, he will be appointed to the permanent staff, 
with leave and pension rights according to the 
Council's Regulations. 

Medical examination as to fitness for service in the 
East is required. 

Free passage to Colombo (second class by mail 
steamer or first class by non-mail steamer) will be 
provided for the successful candidate and his family, 
with half-pay during the voyage. 

Application forms and further details can be 
obtained from the Council's London_Agents, Messrs. 
JOHN POOK and CO., No. 68, Fenchurch-street, 
London, to whom candidates should Perper their 
a before Monday, November 19th, 1928. 

The Town Hall, Colombo, 
13th September, 1928. 


EYL 
APPOINTMEN r "OF 


0747 








the Design of Fan Schemes; age not under 30; good 

prospects to a man of real ability. — Applications and 

particulars to the MANAGING DIRECTOR, us- 
grave and Co., Ltd., 8t. Ann’s Ironworks, Belfast. 
9783 a 

Oo™ BLENDERS and MERCHANTS REQUIRE 

competent ORGANISING SALESMAN, with 

knowledge Blending; must have long experience 
The Engineer Office. 9760 a 


trade. amare. 9760, 


OMP. ANY Modernising their Collieries REQU IRE. 
» TWO certificated COLLIERY MANAGERS ; 
experience of Coal Cutters and Conveyors essential! 
Investment qualification, £500-£1000.—-Address, P5060, 
The Engineer Office. P5060 A 





paqaeo TION ENGINEER.—The SERVICES of a 
fully qualified PRODUCTION ENGINEER 
REQUIRED for works in the London district; age 
under 40. Skilled in Planning Operation Schedules 
for Machines and Fitting; experience and training 
in most modern shops essential. Preference for man 
accustomed to producing small batches at minimum 
cost. State if any foundry experience or knowledge of 
Birmingham brassware. Interview in Birmingham 
Fullest particulars, age, salary, &c., in confidence.— 
Address, 9792, The Engineer Office. 9792 A 





ATE-FIXING.—Competent MAN REQUIRED as 
RATE-FIXER by large firm of London engi 








neers, engaged on small work.—Write, stating full 
particulars of experience, age, and salary required, &c., 

to 9765, The Engineer Office. 9765 a 
Ss REQUIRED by_ High-class 
Ironfounders, specialising in Motor Cylinders, to 
introduce general lines of repetition work; must be 
energetic and with established connection.—Address, 

P5069, The Engineer Office. P5069 A 
in South 


SS for British-owned Railway 
America, QUANTITY SURVEYOR, age 24-28, 
preferable with some experience in Railway 
or’ salary £400 p.a.—Apply, stating age, educa- 
tion, “training — experience, with copies testi- 
monials, to Pa > -C.A., ¢.0. Davies, 95, Bishopsgate, 
London, E.C. 0749 a 


single ; 





EQUIRED for Petroleum Refinery in Spanish- 
speaking country, ENGINEER with qombined 
Mechanical and Civil Experience e Charge o' 
Department and be responsible for Maintenance a; 
Construction Work.—Write, Box T.L., c.o. Davies, 
95, Bishopsgate, London, EC. 2 9755 A 





'TRUCTURAL ENGINEER REQUIRED by British 
firm in India; must have had thorough Works 
ont Prawing-office experience, be accustomed to Take 
Responsibility in management of Bridge and Struc- 
tural Workshops, and able to assist in Design and 
Framing Estimates ; age 30 to 35, bachelor preferred. 
Good salary to really suitable man.——-Write, sending 
full particulars, to Z.A. 728, c.o. pene s Advertising 
Agency, Fenchurch-avenue, B.C. 9804 A 





Waste, London, Smart Young CONSTRUC- 
TIONAL DRAUGHTSMAN, able to Design 
and Detail Steel Buildings, &c. State age, experi- 
ence and salary.—Address, 9778, The SS 
9778 A 





WA. First-class DRAUGHTSMAN, Lanca- 

shire district, experienced in Steam Plant, Mill 
Gearing and General Engineering.—Address, stating 
age, experience and salary required, 9773, 7, Engi- 
neer Office. 


WASTED. TWO or THREE GOOD IMPROVERS 
or JUNIOR DRAUGHTSMEN, with experience 
but some ———_ Experience 
preferred.— Apply, i age, experience and salary 
required, to Messrs. LAU RENCE. SCOTT and CO., 
Ltd., Norwich. 9781 A 
C=! DRAUGHTSMAN WANTED, Thoroughly 
accustomed to Fans and Fan Installation gener 





in Mechanical Work, 





ally ; good general engineering knowledge essential! 
in addition. State qualifications fully and salary 
desired. Only good men need apply.—Address, 9769, 
The Engineer Office 9769 A 
Ppa eee. with Low Truck 
ag Gy full knowledge Commercial Chassi« 


REQUIRED by London Commercial Vehicl« 
abe opening for clever designer. Writ« 
stating age, experience and salary 
The Engineer Office. P5061 A 


Design, 
Engineers ; 
in confidence, 

Address, P5061, 


Dp" 


for the purpose 
Design. Liberal 
training.—Address, 





ESEL On ENGINES. — DESIGNER and 
‘DRAUGHTSMAN, in spare time, REQUIRED 
of Checking Calculations on Original 
fees for person of sound technical 
9811, The Engineer Office. 

9811 A 


For continuation of Small Advertise- 
ments see page 3. 
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A Seven-Day Journal 


The Institution of Gas Engineers’ 
Secretaryship. 


AFTER @ period of service extending over thirty-two 
years, Mr. Walter T. Dunn is retiring from the post of 
Secretary to the Institution of Gas Engineers. In the 
year 1884 Mr. Dunn was appointed to the technical 
staff of the Institution of Mechanical Engineers. 
In that post he served for ten years. In 1896 he 
became Secretary to the Institution of Gas Engineers. 
At the same time he retained the secretaryship of the 
Junior Institution of Engineers—-which he had helped 
to found— until 1911, when, owing to the heavy work 
which had resulted from the rapid development of 
both societies, obliged to give up “ The 
Juniors,” by which body he was forthwith elected 
A serious illness and the effects of a very 
heavy last January led Mr. Dunn's 
friends to suggest to him the advisability of relinquish- 
ing the work which he had made a pleasure. We join 
with them in wishing him years of restful ease. 


he was 
chairman. 
bereavement 


St. Paul’s Bridge. 


FROM many directions opposition is being expressed 
to the Bridge House Estates Committee’s modified 
plan for the proposed St. Paul's Bridge across the 
Thames. Those interested in the preservation of St. 
Paul's Cathedral maintain that the suggested devia- 
tion of the northern approach to the bridge will do 
little or nothing to remove the peril which, they main- 
tain, the construction of the bridge would bring to 
the Cathedral. Users of the river are again advancing 


their argument that the bridge, either as originally | 


planned or as modified, would add greatly to the 
difticulties of navigating a stretch of the river which is 
already made difficult by the existing bridges. Town- 
planning authorities oppose the scheme on the ground 
that it would ruin the appearance of St. Paul’s and 
that it would cause a hopeless state of traffic con- 
gestion in Cheapside, where the bridge would reach 
the existing street level. Finally, traders and others 
with businesses or houses in the City are protesting 
that the construction of the proposed bridge would 
lead to the demolition of valuable warehouse property 
and would drive several important firms connected 
with the textile industry to new quarters possibly 
outside the City, thereby lowering the City’s rateable 
value. The City Corporation is holding a special 
meeting to-day—-Friday—to the Bridge 
House Estates Committee's report 


ce msider 


Sir Sefton Brancker’s Presidential Address. 


On Monday last Air Vice-Marshal Sir Sefton 
Brancker, Director of Civil Aviation, delivered his 
presidential address to the Institute of Transport. 
His subject was co-operation in transport, and in 
particular co-operation between rail, road and sea 
transport on the one hand and air transport on the 
other. Drawing largely on the statistics contained 
in the latest Air Ministry report on the Progress of 
Civil Aviation, he sought to show that commercial 
aeronautics had, as he put it, now passed its teething 
troubles and was only awaiting developments on the 
technical side of aircraft construction to develop 
extensively on a self-supporting basis. In an interest- 
ing diagram Sir Sefton gave graphs showing the pro- 
gress of speed in travel throughout the centuries. 
The stage coach took over three hundred years to 
reach a speed of 15 miles an hour. On the railways 
a century was required to attain a speed 
‘sof 70 hour (Sir Sefton had forgotten 
the speeds reached by some trains many years 
ago). The steamship occupied about the same 
time in reaching a speed of 35 miles an hour. 
It took the motor car about forty years to attain a 
speed of 100 miles an hour. The aeroplane in the 
course of twenty years has increased its speed up to 
300 miles an hour. What would be the speed of the 
aeroplane a century hence, he asked. Some scientists, 
he stated, held that the speed of sound, 700 miles an 
hour, was a possible attainment and that combined 
with this speed the aircraft of the future would possess 
the ability to rise and alight with a very low forward 


or 80 


miles an 


speed. Sir Sefton believes that we are still only on the | 


brink of scientific streamlining and have scarcely 
visualised the possibilities of power production on a 
low weight basis. 


Building the Great Pyramid. 


AccorpInGc to the Brussels correspondent of a 
London daily contemporary, Monsieur Jean Capart, 
an eminent Egyptologist and the Curator of the 
Museum of Ancient Arts at Brussels, has devised an 
ingenious method of impressing the visitors to his 
institution with the magnitude of the operations 
involved in the building of the Great Pyramid. He | 
has constructed a wire cage representing to a scale of 
one-hundredth King Cheops’ pyramid. Into this | 
cage visitors are invited to drop little cubes of wood, 
each measuring one cubic centimetre and representing 
the blocks of which the pyramid is built. Already 
10,000 cubes have been dropped into the cage, but 





over 2} million more cubes will be required to fill it. 
The Great Pyramid measures 230m. in length of 
side at its base and is 146 m. in height. It therefore 
contains something under 2,600,000 cubic metres of 
masonry. According to Herodotus, it was built in 
the space of twenty years by the labour of 100,000 
men. If this historian’s account is correct the masonry 
must have been placed in position at the average rate 
of 352 cubic metres per day. It is interesting to com- 
pare this performance with what can be done in a 
similar direction to-day. At the present moment a 
mole is being constructed at Algiers. By means of a 
floating crane equipment provided with six electric 
motors having a total horse-power of 254, concrete 
blocks, each measuring 176 cubic metres in volume, are 
being lifted into position at the rate—in calm weather 

of one an hour. In other words, the builders are 
doing in an hour what it took the Egyptians half a day 
Even we may continue to regard King 
Cheops and his hundred thousand men as marvels of 
ingenuity and industry. 


to do. sO, 





Overhead Power Lines. 


Ir is reported that the Electricity Commissioners 
have been asked to consult with regional planning 
committees throughout the country on the question 
of the erection of overhead power lines. Many 
English municipalities, it seems, are planning to 
reserve ground for aerodromes, and it is thought that 
overhead lines are likely to prove a source of danger. 
It is apparently considered that in the vicinity of 
aerodromes underground cables should be employed. 
Although the cost of cables is approximately double 
that of overhead lines, cables offer distinct advan- 
tages. Overhead lines are naturally exposed to the 
adverse effects of the weather, and certain troubles are 
liable to arise that are avoided with cables. To the 


|aviator overhead lines are undoubtedly a source of | 
While overhead | 
lines are rapidly coming into use in this country, a | 


danger, especially in times of fog. 


| 
| 
|} good many power circuits will have to be placed 
|}underground. Some contend, in fact, that in years to 
come the overhead system will be abolished. 


Coal Residues in Concrete. 


A JOINT committee representing eleven different 
societies or other bodies interested in the use of rein- 
forced concrete for building and engineering purposes 
has recently been considering the employment of 
coal residues for the aggregate in concrete in contact 
with steel. It has come to the emphatic conclusion 
that such residues, namely, ashes, cinders, - coke 
breeze, pan breeze, breeze containing ashes or cinders 
and clinker passing a }in. mesh are unsuitable for the 
purpose. The committee proposes immediately to 
endeavour to obtain a revision of the Building By- 
laws in accordance with this decision. Its conclusion 
is based on three primary considerations. In the 
first place concrete made from coal residues are, it is 
stated, liable to expansion on setting, or to subsequent 
expansion should the concrete at a later date become 
wet. Secondly, concrete made from coal residues 
possesses a high degree of permeability, which permits 
air and moisture to obtain access to the steel, with a 
consequent risk of corrosion. Thirdly, the presence 
of sulphur compounds in the aggregate may under 
conditions favourable to chemical action lead to 
corrosion. The committee is not yet in a position 
to pronounce a decision in the case of thoroughly 
vitrified clinker. free from coal and screened to be 
retained on a }in. mesh. The Building Research 
Station at Watford is being asked to carry out an 
investigation on this subject. 


Great Britain’s Motor Car Industry. 


Tue third annual edition of “ The Motor Industry 
of Great Britain,”’ issued on the eve of the private car 
show at Olympia by the Society of Motor Manufac- 
turers and Traders, presents in statistical form a 
remarkably interesting review of the growth and 
present position of this country’s motor industry. 
The number .of exhibitors at the annual private car 


shows rose from 309 in 1907 to 533 in 1927, and | 
the number of paying admissions from 74,855 to 
275,222. Sa much has been heard recently concerning 


the contribttioris of motorists to the country’s road 


costs that it is a little surprising to find that the | 
the Road Fund | 


grants made to local authorities f 
between 1920 and 1925 averaged ly one-third of 
the road costs falling on the rates. At the same time 
it should be observed that while the annual road costs 
falling on the rates have remained fairly steady at 
about 33 million pounds, the contributions from the 
Road Fund have increased year by year from about 
6 million in 1920-21 to about 14} million in 1924 
that is to say, from 18 per cent. to 43) per cent. 
While the number of motor accidents is steadily 
increasing with the increase in the number of motor 
vehicles registered, some consolation may be derived 
from the fact that the yearly toll per 100 vehicles 


25 


. . . | 
registered has been nearly stationary at about five 


during the past seven years, whereas in 1919 it was 
over ten. Which method of transport conveys the 
greatest number of passengers on our main roads 

the charabanc, the pedal cycle, the omnibus, or the 
private motor car and motor cycle ? An analysis of 
the traffic on sixteen typical main roads places the 
charabane at the bottom of the list with about 4 per 


cent. of the total traffic. The pedal cycle is next with 
about 7 per cent., the omnibus third with about 
104 per cent., and the private motor car and motor 
cycle easily at- the head with 78} per cent. If an 
income of between £400 and £2000 is taken as justify- 
ing the possession of one car and an income above 
£2000 as justifying the possession of two cars, there are 
estimated to be about 950,000 to 1,000,000 potential 
car owners in this country. The actual number of 


cars owned in 1928 is estimated at 900,000. The 
saturation point is therefore approaching. 
| The New Tyne Bridge. 
| On Wednesday of this week, October 10th, his 


Majesty the King opened the new bridge across the 
river Tyne, which has been built for the Newcastle 
and Gateshead Corporations. Elsewhere in this 
issue we reproduce two photographs of the structure, 
while in our issue of December 30th, 1927, will be 
found an article describing and illustrating in detail 
the method of erecting the bridge. The bridge is of 
much interest, because in design and method of erec- 
| tion it reproduces to a scale of about one-third the 
immense Sydney Harbour Bridge, which the 
| contractors—-Dorman, Long and Co., Ltd.—are now 
|engaged upon in Australia. The Newcastle—Cates- 
head Bridge consists of a single arch across the Tyne, 
with a span of 531ft., together with approach spans 
on both sides of the river. The roadway suspended 
| from the span allows a clear height of 84ft. from the 
river surface at high water. A carriageway 38ft. 
wide and two 9%ft. footways are provided. The 
carriageway accommodates a double line of tramway 
track. The bridge has been designed to take an 
exceptional load of 100 tons on four wheels in anticipa- 
tion of the extra heavy traffic met with in an indus- 
trial area. The arch is of the two-hinged type, with 
a rise of 170ft., and consists of two crescent-shaped 
ribs spaced at 45ft. centres. The roadway 
pended by hangers from the lower booms of the ribs 
}except .towards each end, where it carried 
columns resting on the upper booms of the ribs. The 
ribs were built out simultaneously from all four 
hinges, their weight being taken by cables carried 
back over temporary masts and anchored to the webs 
of the approach spans. These cables were eventually 
slackened off to allow the completed top booms to 
meet, and a pin to be inserted to unite their ends. 
The last remaining members of the lower boom were 
then hoisted into place, hydraulic jacks being em- 
ployed to apply a definite compression between these 
members and the adjacent portions of the arch. 


Sheffield Firm's £10,000,000 Order. 


A SHEFFIELD firm, Henry Boot and Sons, Ltd., 
has obtained a £10,000,000 contract for the work of 
reclaiming and irrigating vast areas of land on the 
plains of Thessaly and in the Epirus and other districts. 
The survey work will take fully two years. It is 
said to be the biggest contract of its kind given out 
in modern times, and has been obtained in the face 
of severe competition from America. When Messrs. 
Boot begin on the work, they will take out their own 
staff of engineers and technical experts, but the 
labour will be recruited on the spot. The work will 
consist mainly of draining huge tracts of marsh land, 
and in one case it will be necessary to build a 7-mile 
tunnel through a mountain to get the water away. 
The engineering problems presented are of a very 
intricate character. There is not only the flooding 
problem to be dealt with, but the irrigation of the 
land afterwards, as there are long periods in Greece 
when there is no rain. The work of reclamation is to 
be carried out by making outlets to the sea for the 
rivers, some of which now run in channels which have 
become congested, the result being that large and 
valuable agricultural areas are at present permanently 
under water. Thousands of acres which at one time 

| were fertile are now as a result unproductive. Messrs 
| Boot have secured the services of Sir Murdoch 
| Macdonald, who has a wide knowledge of this kind 
of work. Whilst the biggest share of the contract 
has gone to the Sheffield firm, a contract for work in 
the Struma Valley has gone to America. 





same 
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Is on 


|Flood Prevention Works in the Midlands. 


A SCHEME which has secured the approval of the 
Birmingham Public Works Committee, and which is 
to be submitted to the next meeting of the City 
Council, provides for the carrying out of flood pre- 
vention works at an estimated of nearly 
£2,000,000. It involves an expenditure of £405,000 
upon improvements upon the river Tame, £1,263,000 
| for improvements upon the river Rea, and £232,000 


cost 


; | for the reconstruction of a portion of the Rea Valley 


| main sewer and connections. A general widening and 
| regrading of the Tame, together with the straightening 
| of more acute bends and the carrying out of training 
| works, where necessary, to undertaken. In 
places it is proposed to divert the course of the river. 
A portion of the Rea is to be deepened and completely 
reconstructed. Mr. H. H. Humphries, the city engi 
neer and surveyor, in his report, states that a difficult 
engineering feature of the scheme is the reconstruc 
tion of the culvert under the London, Midland and 
| Scottish Railway north of Lifford-lane, which is 
|about 75 yards in length, and which will require to 
| be about 25ft. in width. 
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Motor Car Show at Olympia. 
No. I. 


ALTHOUGH there is some difference of opinion 
amongst manufacturers and dealers concerning the 
most suitable season for holding the exhibition of 
motor cars and accessories, and also to a lesser extent 
perhaps as to the desirability of holding an exhibition 
annually, there is no room for doubting the popularity 
of these exhibitions amongst the public. In spite of 
the high charges for admission, the attendance seems 
to increase from year to year. This increase is due in 
a large measure to the widespread development in 
motoring brought about by the wonderful little cars 
of the ** baby ” class which are now within the reach 


plant four-cylinder units for pleasure car purposes. 
There are numerous newcomers in this class shown at 
Olympia, including firms which have hitherto con- 
fined their efforts almost exclusively to four-cylinder 
cars, such makers, for instance, as Morris, Riley, 
Standard, Citroén, Singer, Wolseley, all of whom 
show cars of really splendid value. 

Not content with progress along these lines, several 
British makers are now building cars with eight 
cylinders, the two latest to adopt this number being 
the Lanchester Company and the Hillman Company, 
which occupy positions in the motor car industry 
that are at the opposite extremes as regards price. 
There is also, of course, the ‘* double six,’’ made by 
the Daimler Company. 
is coming into greater 


Coil and battery ignition 

















FiG. 1 LANCHESTER 


of people with modest means. The efficiency of these 
diminutive vehicles is really remarkable, and their 
cost for upkeep almost negligible. 

The Exhibition at Olympia which opened yesterday 

Thursday—and will continue next week under 
the wgis of the Society of Motor Manufacturers and 
Traders, Ltd., compares very favourably with its 
predecessors as an attraction, although really new 
departures either in the motor mechanism or in the 
coachbuilder’s department are very rare. Perhaps 
the outstanding impression that one brings away 
from Olympia is the prevailing desire of the makers 
to cater more and more for the owner-driver class. 

The promoters of the Exhibition claim, and with a 
considerable amount of truth, that never before in the 
history of the self-propelled vehicle movement has 
such remarkable value for money been at the command 
of the public. All nations that produce motor cars 
are represented, and all have had equality of treat- 
ment in the allotment of space. Many of the new 
models are, not merely relatively but actually, below 
pre-war prices, while for luxury and quality of the 
fittings they are vastly superior to the vehicles which 
were available in 1913. Mechanically, too, there is 
no comparison ; the standard in that respect, whether 
it be for speed, reliability, or all-round efficiency, being 
at a higher level than ever before. In the design 
and construction of bodywork, present-day values 
are far ahead of those of last year, and it is in this 
connection that the greatest advances are now being 
made. It is only in the proper order of things that 
safety should be receiving more consideration now 
than before. Dipping head lamps, collision fenders, 
four-wheel brakes, non-splintering glass screens, 
screen wipers, and last, but not least, improved tires, 
are all conducing to safety of travel. 

In our review of the Show last year, we referred to 
the increase in the number of six-cylinder cars which 
were being put on the market, and at this year’s 
Show are to be seen further recruits to this class. 
In fact, that may be said to be the outstanding feature 
of the Show. Probably neariy 50 per cent. of British- 
built cars are now equipped with six-cylinder power 
units rated at between 16 and 18 horse-power, and 
prices at about £400. Not all these medium-powered 
‘sixes "’ have come up to expectations on the road. 
Some drivers have probably expected too much of 
them, and have not considered that it is the cubic 
capacity of the cylinders which counts and not their 
number. There is, of course, no comparison between 
four and six cylinders for smoothness of running and 
evenness of torque, but it should not be lost sight of 
that six-cylinder engines are more expensive to run, 
both in respect of tax and fuel consumption. The 
reason that six cylinders are not so economical in fuel 
as four is obvious. There is more friction to contend 
with, higher road speeds are made, and frequently a 
richer mixture of fuel is required; but in spite of 


these features, six-cylinder engines bid fair to sup- 





“STRAIGHT - EIGHT" 


CHASSIS 


favour with the increase in the number of cylinders, 
and automatic timing by both magneto and by coil 
distribution to be seen. Supercharging does not 
appear to have made much headway, but the pro- 
portion of engines fitted with overhead valves is 
still somewhat in the ascendant. Central lubrication 
of the chassis parts continues to grow in popularity. 
With regard to transmission systems, considerable 
interest is being evinced in the new development by 
Armstrong-Siddeley, Ltd., whereby the novice’s 
béte noir, gear changing, is simplified very consider- 
ably, and much of the noise frequently produced in 
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of double de-clutching in ** changing down "’ is entirely 
done away with, and acceleration is greatly improved, 
owing to the almost lightning speed at which “* chang- 
ing up’ can be accomplished. Each of the epicyclic 
trains comprises a sun wheel, planet wheels and an 
annulus or ring gear. One wheel in each train can be 
braked at will and the drive is direct on the top speed. 

The fight for supremacy between the all-metal and 
fabric saloon bodies continues, and the latter seem 
to be gaining in popularity on account of the absence 
of drumming, lightness and ease of cleaning. The 
tendency on the part of designers seems to be in favour 
of the occasional four-seater coupé, which is something 
of a compromise between the two-seater and the 
saloon car. It has a very striking appearance. By 
bringing the rear seats forward, one door of extra 
width on each side is sufficient, while luggage is 
accommodated in a box at the rear. Sunshine roofs 
are also increasing in favour, and are easier to mani- 
pulate than folding heads. The tendency to build 
saloon cars lower than in the past gives an air of 
cosiness. In this case headroom is obtained by form- 
ing floor wells on each side of the cardan shaft. 

Referring again to the six-cylinder development at 
the present Show, cars of moderate price which are 
propelled by that means will be seen on the stands 
of Morris, Riley, Standard, Citroén, Singer, Wolseley, 
Salmson, and Armstrong-Siddeley. 


LANCHESTER. 


The Lanchester ** Straight-Eight illustrated in 
Figs. 1, 2 and 3—is built on very attractive lines, and 
almost regardless of cost. The engine is of the mono- 
bloe type, with cylinders 78-7 mm. bore by 114 mm. 
stroke, giving a capacity of 4400 c.c., and the R.A.C. 
rating is 30-8 horse-power. The engine is fitted with 
a detachable head and has inclined enclosed valves 
operated by a worm-driven cam shaft. Both the 
crank case and the oil base are of deep section, giving 
a girder-like form of construction, and the engine is 
supported in the chassis by bearer brackets cast 
integral with the crank and gear-box. The 
crank shaft is of nickel-chrome steel, machined out 
of a solid forging, the eight throws being supported 
by a bearing between each pair, making ten bearings 
in all. The pistons have die-cast aluminium crowns 
in combination with steel skirts. Each has four 
rings, the bottom one acting as a scraper. The igni- 
tion is by means of a B.T.H. magneto and Delco coil, 
the distributor of the battery service being arranged 
in the centre of the valve cover, and is driven by the 
cam shaft through spiral gears. Cooling is by means 
of a honeycomb radiator, centrifugal pump circula- 
tion and fan, and a thermostat is embodied in the 
circulation system to control the temperature of the 


case 


water. 

The transmission is by means of a large steel disc 
engaging with two Ferodo discs mounted within the 
engine fly-wheel. Four forward speeds and a reverse 
are provided, the gear ratios being, first, 4: 1 
second, 2-4:1; third, 1-51: 1; and fourth, direct, 
the reverse gear being the same as the first. A feature 

















FiG. 2--EXHAUST SIDE OF LANCHESTER 


the ordinary types of gear-box is eliminated. This 
new gearing is the invention of Major W. G. Wilson, 
whose name is familiar in connection with the design 
of the “‘ Tanks.”’’ In the gear-box there is a series of 
epicyclic trains which are arranged and compounded 
in such a way that any one of four speeds and a 
reverse can be obtained by the movement of a small 
lever on the steering wheel and the depression of a 
clutch pedal. As the gears are always in mesh, the 
gearing is extremely quiet on all speeds. The gear- 
box is naturally considerably heavier than the ordinary 
box, but this disadvantage is more than compensated 
for by the results"obtained. The tricky process 








POWER UNIT 


“ STRAIGHT - EIGHT "’ 


of the gear-box is that the reverse gears are motion- 
less when not in use. 

The propeller shaft is enclosed in a torque tube, and 
is supported at its mid-length by a ball bearing. The 
rear axle is composed of a central aluminium worm 
gear-box and steel conical tubular side members. 
The worm gear encloses a bevel type differential. 
The axles are semi-floating, and are connected with 
the wheel hubs by combined splines and cone. The 
rear suspension is by Lanchester flexible cantilever 


springs. The spring ends are carried in trunnions 
housed in oil-boxes. The front axle, which is of large 
diameter, is tubular in construction, to resist the 
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torsional loads imposed by the action of the front 
wheel brakes, and the front suspension, following 
general practice, is by semi-elliptic springs. Both 
front and rear springs are encased in leather gaiters. 

Internal expanding brakes are fitted to all four 
wheels. The brake drums are of unusually large 
diameter and width, and give a large area of frictional 
surface. Both front and rear brakes are operated 
simultaneously by the foot pedal. The hand brake 
operates on the rear wheels only, by independent link 
work. The steering column is, in principle, identical 
with Lanchester practice of many years, a right and 
left thread engaging with two half sleeves which bear 
on rollers equi-distant from the axis of the rocking 
Other chassis details are :—Wheel base, 

wheel track, 4ft. 8in.; overall length, 
overall width, 5ft. 7in. 


trunnion. 
lift. 10$in.; 
L5it. 10in.; 


ARMSTRONG-SIDDELEY. 


In addition to its well-known standard productions, 
the Armstrong-Siddeley Company is exhibiting the 


and provides three speeds forward and a reverse. 
The gear-box is attached to the chassis by a universal 
joint permitting of its up and down movement. 
The final drive is by spiral bevel gears. The rear 
axle is mounted on semi-elliptic springs by means of 
pin joints, and both ends of the springs are shackled. 
The wheel base is 8ft. 9in., and the track 4ft., which 
allows ample room for a fair-sized body. Altogether 
this little car seems likely to be a very welcome 
addition to the class to which it belongs. 


CrossLeEY Morors. 

The Crossley firm has had considerable experience 
with six-cylinder car manufacture in the past, but 
earlier products have been of a more powerful type 
than the 15-7 horse-power car which is shown for 
the first time at Olympia. This car cannot claim to 
be strictly new, for it has been in the hands of the 
public for several months, and is highly spoken of. 
The new chassis does not differ very materially from 
the larger 20-9 horse-power chassis, which the makers 

















Fic. 7 ARMSTRONG - SIDDELEY 


smallest six-cylinder car in the market. It is illus- 
trated in Figs. 4 and 7. This is really a miniature 
reproduction of the 15 horse-power six-cylinder 
vehicle which was recently introduced by the same 
makers. It is called a 12 horse-power car, and the 
bore and stroke are 56 mm. and 84 mm. respectively, 
with a cubic capcity of 1236 ec. The six cylinders 
are cast en bloc, with the top half of the crank case. 
The combustion chambers form part of the cylinder 
block, and the under surface of the cylinder cover is 
perfectly flat. The valves are of the side-by-side 
variety, and the inlet and exhaust ports are all in 
line. The exhaust ports are interposed in pairs 
between the six branches of the rectangular induction 
pipe. The exhaust manifold is carried above the 
induction pipe, and the two are clamped together by a | 
flanged joint just above the junction of the carburetter | 
pipe, with the inlet pipe, thus providing a hot spot 


12 H.P. SIx-CYLINDER 


CHASSIS 


continue to turn out. As will be seen from Fig. 8, 
the engine is of very neat design, and accessibility of 
the various accessories is a striking feature. The 
capacity of the engine is 1991 c.c., the six cylinders, 
cast en bloc, having a bore and stroke of 65 mm. by 
100 mm. respectively. The engine is of the overhead 
valve variety, and the valves are operated by push 
rods, the whole of the mechanism being encased by 
an aluminium cover. The crank shaft is drilled 
and carried in four bearings, and the cam shaft is 
submerged in oil. Lubrication is by means of an oil 
pump submerged and driven by spiral gears from the 
cam shaft, the oil being forced to all main bearings, 
as well as to the big ends. The valve spindles, rocker 
arms and bearings are all automatically lubricated. 
As will be seen, the dynamo and magneto are situated 
on the off side of the engine being driven in tandem, 
by a silent chain which can be readily adjusted for 


seating accommodation for five persons and fow 
doors opening from the centre. The wheel base i 
10ft. 3in.; the track, 4ft. 8in.; and the overall length 
13ft. 10in. The tax on this car is £17 per annum. 


HADFIELD-BEAN. 


The Hadfield-Bean car in its present form has been 
before the public for some time, but this is the first 
occasion that the firm has exhibited sports models, 
one of which we illustrate in Fig. 6. This is called 
by the makers a 14-70 horse-power car. It has an 
R.A.C. rating of 13-9 horse-power, and develops 
48 horse-power at 3000 revolutions per minute. The 
engine is of the four-cylinder monobloc type, with a 
bore and stroke of 75 mm. by 130 mm., and has 
interchangeable inclined side valves which are auto 
matically lubricated. The inlet valves are masked. 
The cam shaft is a single piece drop forging, sup- 
ported by three phosphor bronze bearings and driven 
by spiral gears, and the crank shaft is carried in three 
die-cast white metal bearings with bronze shells. 
Lubrication is pressure-fed by a gear pump driven 
by spiral gears from the cam shaft to the main cam 
shaft and big end bearings. In connection with the 
lubrication system there is a filter, and the pressure 
ean be regulated by a valve. Ignition is by means of 
a coil and distributor driven by a spiral gears from the 
cam shaft, and the contact breaker is easy of access. 
Cooling is on the thermo-syphon system. A single- 
plate clutch running dry and with external means for 
adjustment transmits motion to a four-speed gear-box, 
with right-hand control. There is a positive lock for 
the gears in neutral and a reverse stop. The rear 
axle is of the three-quarter floating type, worm 
driven through a bevel differential. The transmission 
from the gear-hox is by a propeller shaft, enclosed in 
a torque tube with one universal joint at the front 
end, which is lubricated from the gear-box. The 
springing appears to be very efficient. The front 
springs are of the semi-elliptic variety, and the rea: 
springs are of the fixed cantilever pattern. The foot 
brake system operates on all four wheels, and the hand 
brake acts on the rear wheels only. All are of the 
internal expanding type, 13}in. diameter in front and 
12in. diameter on the rear Adjustment is 
effected by self-locking nuts, with additional adjust 
ment of the front brakes, assisted by the Dewandre 
mechanism. The body is of the fabric-covered kind, 
and there are four wide doors with drop windows and 
locking attachment. Triplex glass is fitted through- 
out. The wheel base is 10ft.; the wheel track, 4ft. 8in.; 
and the length overall, 13ft. 6}in. 

(To be continued.) 


wheels. 








World Fuel Conference. 
No. IT1.* 


THe UTILISATION OF FUELS, INCLUDING FLEcTRICITY, 


For INDUSTRIAL FURNACE WorK. 


Mr. GEORGE ORROK presided on the afternoon of 
Friday, September 28th, at the meeting of the 
Section assembled to discuss nineteen papers collected 
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for the incoming mixture. The cam shaft and acces- 


sories are driven by 
dynamo and magneto being in line. An automatic 
advance and retard mechanism is provided. No 


pump is used for the circulating water, the circulation 
being on the thermo-syphon system. 

Lubrication of the engine is effected by means of a 
gear-type pump which is submerged in the sump and 
the oil through a pressure filter, after 
leaving which it is fed into a duct cast in the crank 
Leads are taken from this duct to the main 
bearings of the crank shaft, and to the four cam shaft 
bearings. The big end bearings obtain their oil 
through passages drilled in the webs of the crank shaft. 
rhe fly-wheel also acts the part of a fan, being made 
with blades shaped for that purpose. The clutch is 
a single plate between two fibre friction rings. The 
gear-box is at the forward end of the propeller shaft, 


is passed 


case. 





FIG. 8-CROSSLEY 15°7 H.P. SIX-CYLINDER ENGINE 


tension. Cooling is by means of a pump and belt- 


adjustable chain gearing, the | driven fan. 


A single plate clutch takes the drive to a four- 
forward gear-box in unit with the engine; thence, 
vid an open propeller shaft, to a semi-floating spiral 
bevel axle, which has a detachable differential casing, 
and a large inspection cover. The gear lever is on the 
off side of the driver and the box provides ratios of 
5, 7°95, 12-6, and 18-95 to 1 on the forward speeds, 
and 18-95 to 1 on reverse. The suspension system 
consists of offset semi-elliptic springs fore and aft, 
those at the rear being underslung. 

A six-brake system is employed, the pedal operating 
the four-wheel brakes and the lever controlling a 
separate set of shoes in the rear wheel drums. The 
makers are concentrating on one model of this car—a 
fabric saloon designed on very attractive lines—Fig. 5. 
It is fairly low built, and has leather upholstery, with 


under the above heading, but by no means all very 
closely connected with the subject. 

In a paper, entitled ‘‘ Industrial Heating by Solid, 
Liquid, and Gaseous Fuels,’ Sir Robert Hadfield and 
Mr. R. J. Sarjant considered first the relative value 
of various fuels for industrial heating, taking into 
account practical considerations as well as cost. 
Tables were given showing the heat, or fuel, required 
per ton of material in typical metallurgical opera- 
tions. Various factors affecting fuel consumption, 
the relation between heating surface and thermal 
efficiency, the best rate of heating, and the saving of 
heat by recuperation and regeneration, were next 
dealt with. The experience of a large—unnamed- 
industrial organisation with metallic recuperators 
was recounted, and drawings of the Roberts-Booth 


* No, II, appeared October 5th. 
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furnace employed were given. The waste gases 
entered the recuperators at 1000 deg. Cent., and were 
cooled to 300 deg. Cent., the air being heated to 
750 deg. Cent. in the The rate of heat 
transmission was 25-8 B.Th.U. per hour per square 
foot per degree Fahrenheit. No metal had yet been 
found to stand a higher working temperature than 
1100 deg. Cent. for any reasonable time. With such a 
temperature the air could be heated to a maximum 
of 950 deg. Cent., and the metal would last about 
twelve months. With temperatures below 1000 deg. 
Cent. the recuperator tubes have a life measured by 
years, deterioration being very slow. At the Hecla 
Works of Hadfields, Ltd., recuperators of heat- 
resisting steel had been used to give moderate pre- 
heat to primary air in coal-fired forge furnaces without 
the use of any steam or water. The inlet gases to the 
recuperators were at a temperature of 1100 deg. to 
1200 deg. Cent. The air was heated to a temperature 
of 300 deg. Cent. The steel tubes had now been in 
service eighteen months, and showed no signs of 
deterioration. Research into the flow of heat through 
furnace walls was being carried out by Hadfields, Ltd. 
The preliminary results had shown that the rate of 
heating exerted a marked effect on the relation 
between the storage of heat in unlagged fire-brick 
walls and the surface losses. The insulating material 
became effective in reducing losses within a few hours 
on 4-5in. brick walls, and after eight to twelve hours 
The paper was concluded by a long 


process. 


on 9in. walls. 
bibliography. 

In a paper on “ Suction Gas Producers for Motor 
Vehicles,” presented in French by 
Auclair, it was pointed out that the economic possi- 
bility of employing producer gas on motor vehicles 
in place of petrol was conditioned by two factors, 
namely, the reduced transport capacity of the vehicle 
and the price of the combustible. A petrol engine 
adapted for gaseous fuel would lose more than 30 per 
cent. of its power. To compensate for this, engines for 
suction gas were built with larger cylinders. 
present conditions in France, wood-charcoal should 
not cost much more than some 500f. (about 80s.) per 
ton to make che transformation of lorries really advan- 
tageous. The paper contained interesting comparisons 
between the types of suction gas plant taking part in 
the motor vehicle trials of 1922, 1923, 1925, and 1927 
in France. 
year to year, while had 
stationary round a ratio of slightly less than six. 
Since 1923 the average weight of producers and their 
auxiliaries had diminished considerably, and there 
seemed a tendency for it to become established at 
about 770 lb., being sensibly the same for lorries of 
Practice was also centreing on down- 
water injection and with 
gas cleaners of filtering cloth. The down-flow pro- 
ducer enabled recharging to be effected without 
stopping the engine and without the need for any air 
lock. Starting up from cold required from 6 min. 
to 9 min. 40 sec., according to type and fuel. Fuel 
consumption had diminished from 625 grammes to 
517 grammes per horse-power hour from 1922 to 1927. 
The final conclusions of the author that 
producer vehicles could perform sensibly the same 
duties as petrol vehicles, but that they were definitely 
handicapped by about a 10 per cent. inferiority in 
transport capacity. The general use of gas producer 
vehicles depended on the availability of specially 
prepared artificial fuels of standard quality. With 
such fuels at a price of 40 per cent. that of petrol, 
suction gas producers for motor vehicles would be an 


compressions remained 


3-5 and 5 tons. 
flow producers without 


were gas 


economical proposition. 

In a paper entitled *‘ The Use of Producer Gas by 
the Ashanti Gold Fields Corporation,” it 
how in 1911 the Ashanti Gold Fields Corporation put 
down a 200-kW Westinghouse gas engine and 
Horsehay producer to anthracite as fuel, as, 
owing to forest clearings the use of steam power, with 
wood as fuel, had become very expensive. The results 
were so satisfactory that a further set of the same 
kind was installed in 1913. After the war the price 
of anthracite rose to 120s. per ton, and the situation 
had again to be reviewed. The attention of the 
directors was attracted by an article in THE ENGINEER 
of August 26th, 1922, describing the results obtained 


is described 


use 


with wood-refuse gas producers at the Lonely Reef | 


Mine, South Africa, and it was eventually decided 
to put down two 350 B.H.P. Crossley units with wood- 
gas producers. 
1923. The first trouble experienced was that the 
coke scrubbers became choked with tar. They were 
accordingly converted into wet scrubbers, and at the 
same time it was decided to change the operation of 
the producer from the suction to the pressure prin- 
ciple. This was done by putting down a motor-driven 
Sirocco booster fan. 
good that two more similar producers were ordered 
in 1924, and two more in 1927. In each of these 
years the plant was further increased by a 500 B.H.P. 


Crossley-Premier gas engine and direct-current gene- | 


rator. The plant now consists of six similar wood 
refuse producers, of a total capacity of 2250 B.H.P., 
counting one as a spare. From May, 1927, to May, 
1928, the plant developed about 4 million units, at 
an average fuel cost of 0-29d. per unit generated. 
The producers are operated by unskilled native labour. 

In opening the discussion which followed the read- 
ing of the general report by Mr. Roger T. Smith, Mr. 
R. Davis spoke in favour of the low-frequency induc- 


Monsieur J. | 


Under | 


Cylinder capacities had increased from | 


This plant was set to work early in | 


The general results were so | 





tion furnace, and pointed out that large furnaces of 
that kind could be built for 50-cycle current. The 
elimination of the motor generator set, necessary with 
high-frequency furnaces, resulted in great economy. 

Sir Robert Hadfield dealt mainly with heat-resist- 
ing steels, and remarked that before long perfectly 
satisfactory material of that kind would be placed 
at the disposal of engineers. In referring to work 
already done, Sir Robert mentioned some steel 
rotors that had been supplied to the Government. 
Each rotor weighed 74 lb., was 10in. in diameter, and 
worked perfectly satisfactorily at a speed of 25,000 
revolutions per minute in gas at 900 deg. Cent. 

Mr. T. Settle discussed the advantages of electric 
baking ovens. Even with current at jd. per unit, he 
said, electric baking had proved economical. 
not merely the cost of current that had to be taken 
into account. By reason of the flexible system of 
control, electric baking offered great advantages, 
and it was a valuable asset to supply undertakings. 
In this country baking was usually done at night, 
when the power stations needed load, and for that 


to quote special prices to bakers. Bakers who had 
tested the electric system would not on any account 
return to the old method. 

Mr. W. 8. Gifford explained that one of the advan- 
tages of the high-frequency type of induction furnace 
was that the cost of condensers for power factor 
correction was very much less than that of condensers 
|for low-frequency furnaces. A 600-kilowatt motor 
| generator for working a high-frequency furnace 
would be put into operation at the end of the year. 

Mr. C. W. Spires thought that the process of turn- 
ing electricity into heat had been delayed by the lack 
of suitable high-temperature resistance material. In 
his opinion, at least half the ceramic processes could 
be carried out in the electric furnace. 

Mr. A. 


had proved economical for many classes of work. 





Whereas the efficiency of the fuel furnace almost 
invariably decreased with use, that of the electric 
furnace did not. Resistors had been made for a 


temperature up to 1000 deg. Cent., and there was 
every reason to believe that they would be made for 
1100 deg. The annealing of aluminium for 
great accuracy of temperature control, and the elec- 


called 


that control. 

Colonel Vignoles said that although it might seem 
remarkable that electricity should be converted into 
heat, the practice often had much to recommend it. 
The efficiency of an electric furnace was usually con- 
siderably higher than that of other furnaces. Electric 
furnaces could be supplied in small sizes, and could be 


It was | 





}account of noisiness and lack of ability to 


reason it ought to be possible for supply undertakings | 


rendered the line limiting the field of each system 
very debateable, though, in general, the larger the 
boilers the greater the advantages of pulverised fuel. 
There were two competitive methods of using powdered 
coal: (1) the bin and feeder system, frequently called 
the central grinding system; and (2) the direct 
firing or unit system, in which the coal was burnt as 
fast as it was ground. The preliminary drying, 
necessary in the bin and feeder system, might possibly 
be avoided in the future by the perfection of apparatus. 
The horizontal rotary dryer was so large, costly and 
dusty that it had never become popular. The vertical 
gravity dryer became ineffective in proportion to the 
need of drying. The drying problem, however, was 
on the eve of solution, but the increasing ability of 
pulverisers and conveyors to handle coal indicated 
that eventually dryers would only be required in 
exceptional cases. The passing of preheated air through 
the pulverisers was a great step forward in practice. 
For pulverising coal, ball mills were unsuitable on 
handle 
moisture ; for anthracite or coke they were better 
than any other type. 


Condensation of moisture in 


| the pulveriser circuit could not be prevented by the 


G. Lobley remarked that electric furnaces | 


tric method of heating was the only one that gave | 


used in small works where other furnaces would not | 
| apprehension, and the modern tendency was to emp!oy 


be permissible. Electricity could be applied exactly 
where it was required. Electrically heated furnaces 
had proved very advantageous for enamelling, owing 
to the absence of dust. 

Mr. R. J. 
tive costs of oil and electricity for tempering and 
hardening. 
with oil, the cost of tempering worked out at Is. 8d. 
per ton, and for hardening 7s. 6d. per ton. The corre- 
sponding when using electricity 


Sargant quoted figures showing the rela- 


figures were 8s. 


His experience, he said, had shown that, | 


and 16s. respectively, and it was difficult to discover | 


any advantage associated with the electric method 
that would help to compensate for its high cost. 

Mr. H. L. Sensicle dealt with the question of elec- 
trolysing water and expressed the opinion that the 
scheme was not 
paper No. K 4 seemed to imagine, as the efficiency 
of the process was only about 30 per cent. 

Mr. G. Helps explained that, at Nuneaton, producer 
gas was being obtained from coal costing less than £1 
per ton, and that the gas could be sold at Id. per 
therm. 

Sir Albert Kitson remarked that the use of producer 
gas was a matter o! great importance in mining 
districts in many parts of the world, as all parts of 
trees could be used as fuel. 

Dr. C. M. Walter expressed the opinion that whilst 
electric furnaces usually had a high efficiency and 
were easily controlled, it was quite possible to design 
gas furnaces that would give equally good results. 
If a gas furnace was properly designed for a given job, 
| it would give results equal to those experienced with 
| an electric furnace and at lower cost. 
| Dr. Robert 
linked up with the question of the utilisation of fuel, 
| was that of whether it was desired to obtain the by- 
| 
| 


Mond reminded the Conference that, 


products from the coal. If they decided to obtain 
the by-products, they also had to consider whether 
there was going to be a steady demand for them. 
| The problem of getting the maximum number of heat 
units from a ton of coal was a complicated one, but he 
felt sure that the great waste that had been going on 
would be diminished in an increasingly rapid manner 
| in the future. 

| 


PULVERISED COAL. 


On Monday ten papers on Pulverised Coal were 
considered together under the chairmanship of Mr. A. 
Page. Oneentitled ‘‘ Pulverised Fuel Firing,’ by Mr. 
F. H. Rosencrants, reviewed the developments which 
have taken place in the use of powdered fuel for firing 
steam boilers since the system was first employed on 
a large scale at Lakeside in 1920. The contem- 
poraneous development of mechanical stoking had 


entire insulation of the system, but it was best to 
insulate the return air pipe from the cyclone to the 
mill, leaving other parts of the system free to radiate 
heat. Pulverised coal could be transmitted success 
fully for distances of 2000ft. and to heights of over 
100ft. by the the 
method and the moisture and dust troubles indicated 
that its would The conveyor 
with a lagged trough and cover was the most satis- 
factory transport. Pulverised fuel 
containing coal for eight to sixteen hours’ normal 
operation, were an important safeguard against shut- 
down. They might be of concrete or steel, but both 
types should be thoroughly insulated both as to sides 
and cover to avoid condensation troubles. The sides 
should slope at least 60 deg. with the horizontal and 
one vertical side was au advantage unless an agitating 
device were fitted. The type feeder had 
definitely outlived its usefulness, and had been super 
seded by feeders 
arms Of an agitator into pockets in a rotating wheel, 
whence it fell into the throat of a compressed ait 
ejector. 
the fuel was determined by the size of the largest 
particles. 
the boiler tube system unburned, to be deposited as 
dust in the boiler or to pass out of the chimney as 
coke. The loss due to such unburned particles varied 
from 0-5 to 4-0 per cent. The earlier burners were 
designed to give a long flame, the idea being to avoid 
excessive local temperatures in the furnace. High 
localised temperatures were no longer a for 


compressed air, but expense of 


use decrease. screw 


means of bins, 


screw 


in which the coal was swept by the 


The time to obtain complete combustion of 


It was the coarse particles which entered 


cause 


the combustion au 
reduced furnace 


burners admitting the whole of 
at once to get a short flame and a 
Some burners were arranged to promote the 
three 


volume. 
highest furnace turbulence, and, 
boilers in England, tangential firing was adopted, 
Furnaces no longer constituted the weak link in the 
chain of apparatus. The first development consisted 
in making them extremely large, in order to get the 
walls away from the flame. The dimensions reached 
embarrassing proportions, but trouble with the 
erosion of walls due to molten ash was not overcome 


in the case of 


|In 1923 the Murray fire-wall furnace construction 


| 


such a good one as the author of | 
ee 
| of steam cooling and water cooling was now so well 


| 
| 
| 


| was applied to three stoker-fired boilers at Hell Gate 


Experience showed that 
The application 


and were highly successful. 
combustion was not interfered with. 


established that except for small sections of the furnace 
walls refractory construction was now obsolete with 
ordinary fuels. When anthracite or coke was burnt 
the effect of incandescent walls still appeared desir- 
able, if not necessary. No accident had 
occurred with water-cooled walls, tube failures being 
less, because of the cooler furnace. The minimum 
satisfactory rate of steaming was somewhat higher 
than with refractory walls and the loss due to unburned 
carbon in the flue dust might be fractionally higher, 
but neither objection was serious. Preheated ait 


serious 


which was so severe on refractory furnaces, was 
advantageous for water-cooled furnaces, as it pro- 
moted quick ignition and increased furnace tem- 


| perature. 


The direct fired or unit system of using pulverised 
coal was simple and cheap and for small boilers the 
field was conceded to it without argument. The 
raw coal bunker was the same as that uses for stokers, 
and there were no dryers, transport or storage of 
pulverised fuel, and no feeders were required. The 
furnace requirements were, of course, the same in 
both systems. The pulveriser was the important 
element, in fact it was the only apparatus between 
the raw coal bunkers and the burners. The type used 
was almost invariably of the high-speed beater type, 
involving no crushing of coal between metallic sur- 
faces. Among the disadvantages of the system were 


| the difficulties of regulating the coal supply in pro- 


portion to the air and the varying fineness of the coal 
with load on the pulveriser, or with wear of the 
latter. The pulverisers obviously made the greatest 
demands on the station power at times of peak load. 
A number of engineers, whose experience must be 
respected, considered that the simplicity of the unit 
system outweighed the arguments in favour of the 
central system. The drying of the coal necessary 
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with the latter, with its cost and complication, the 
space required, the system of transport involved, 
and the unforeseen troubles from dust, were all 
contributory factors to the reaction now taking place 
in favour of the unit system. The author believed, 
however, that the bin and storage system would 
ultimately hold its own for all but small boilers. 

As regarded ash troubles, anyone who could extract 
ash from coal before the latter was burnt would be 
real benefactor. Ash was an almost unmitigated 
nuisance. Water cooling was the remedy for the 
corrosive action of ash on furnace walls. The “* birds- 
nesting ” difficulty was best countered by making the 
tube area exposed in the first pass of the boiler the 
maximum possible and by a wide spacing of the 
tubes nearest the furnace. The erosion caused by ash 
travelling at high velocity on the metal surfaces of 
economisers, air heaters, ducts and fans was a problem 
not yet attacked. The reason why the discharge of 
ashes from chimneys was not so serious a nuisance 
in the United States as in England was due (1) to 
the American coals carrying usually only from 3 to 
% per cent. of ash ; (2) to the much greater height of 
chimneys in America ; and (3) to the greater dryness 
of the American atmosphere, which allowed the dust 
to travel to great distances. The author considered 
that the use of high stacks for plants of large capacity 
should receive serious consideration in England. 

The enterprise of Dr. H. Lulofs, of Amsterdam, 
with regard to size and working pressure of boilers 
and to the use of unit system of pulverised coal on 
a large scale, lent a special interest to his views on 
combustion chamber construction, presented in a 
paper entitled “ The Function of the Combustion 
Chamber of a Powdered Fuel Fired Boiler Installa- 
He gave in detail the calculations as to the 
quantity of air required and the theoretical furnace 
temperatures reached with various classes of coal. 
The theoretical temperature for a given coal burnt 
with 15-5 per cent. CO, was found to be 1970 deg. 
Cent., and since to avoid “* birdsnesting *’ the gases 
must be cooled below the fusing point of ash, taken 
1200 deg. Cent., it followed that no than 
3000 calories per kilogramme of coal, or 41 per cent. 
of the total heat generated, must be absorbed in the 
chamber before the gases entered the 
boiler. To secure complete combustion the walls 
of the combustion chamber must not be too cold, 
which meant that fire-brick had to be used. The author 
then furnace constructed by himself 
some six years ago, which consisted of a cage of water 
tubes connected to the boiler. Between the tubes 
bricks were placed, forming a gas-tight wall and pro- 
tecting the tubes from exposure to too great a tem- 
perature. In the furnace in question it was found 
that radiation f the combustion chamber on to 


tion.”” 


as less 


combustion 


described a 


from 
the boiler tubes accounted for a heat transmission 
of 110,000 per square metre, the furnace 
temperature being between 1200 deg. and 1300 deg. 
Cent. The water screen tubes received 90,000 calories 
per square metre of their total surface, and the tubes 
embedded in the furnace walls 12,000 calories 
metre of total surface. It could be shown by calcula- 
tion that non-water-cooled walls with powdered fuel 
were only permissible for small boilers working with- 
out a very high CO, percentage. 
walls was inadequate. In support of the furnace con- 
struction advocated it was stated that the tubes 
forming the mechanical and heat-absorbing skeleton 
of the furnace were no more expensive than the same 
quantity of tubes in the boiler proper, and as their 
heat-absorbing capacity was, on the average, much 
greater, the construction was on the whole cheaper. 
Much less fire-brick was used, and as the bricks were 
both cooled and supported by the tubes the cost of 
maintenance of the furnace was low. 

A paper presented by Lieut.-Commander H. W. 
Brooks, of the United States Navy, entitled ‘* Pul- 
verised Fuel in Marine Work,” was largely an historical 
review of the progress which had been made in the use 
of pulverised fuel on American naval and commercial 
ships, covering the period from the earliest work of 
Admiral B. F. Isherwood in 1867 to the more recent 
installation on the Atlantic cargo ship ‘ Mercer.”’ 
The author remarked at the outset that, at the time 
of the series of tests carried out at the Philadelphia 
Navy Yard, although stationary plants had been 


calories 


designed on the basis of heat releases of the average | 
| between them must be perfect. 


order of 20,000 B.Th.U. per cubie foot per hour, 
no stationary plants were in operation at loads 
requiring a heat release exceeding 15,000 B.Th.U. 
per cubic foot. Marine practice demanded, however, 
a minimum of at least four times that figure, or 
60,000 B.Th.U., while 80,000 was well nigh necessary 
for the more severe conditions of tubular marine boiler 
service. 
scout patrol “Gem” in 1918 were followed by 
unsuccessful tests at Erie and Chester, Pa., in 1919 
1920, which were carried out jointly by the United 
States Shipping Board and the Bureau of Mines. 


In these tests, made with Scotch boilers set up ashore, | 
a maximum heat release of only 32,000 B.Th.U. was | 


obtained with a combined air heater, superheater and 
boiler efficiency of 54 per cent. In striking contrast 
were the results of the Shipping Board and Fuel Con- 
servation Committee’s tests at the 
Navy Yard in 1927, when, with Scotch marine boilers, 
a combustion rate of 6-19 lb. of coal per cubic foot 


of furnace volume was maintained for limited periods | 





pulverised peat containing 


per | 


Air cooling of the | 


| to British conditions. 


| 
| 


B.Th.U. and a boiler efficiency of 68-7 per cent. The 
author gave particulars of the burners and pulverisers 
used and results of the 240-hour service test. The 
application of pulverised fuel to a Babcock and 
Wilcox marine type boiler was also described and tests 
given. Reference was made to the performance of 
the “ Mercer,’’ the equipment for which vessel was 
described and illustrated in THz ENGINEER, Decem- 
ber 16th, 1927, and the modifications which were 
made to the distribution equipment on this ship after 
the early voyages. Three essentials appeared to be 
necessary for successful operation : extra fine pulverisa- 
tion, high flame turbulence, and good distribution of 
fuel to the burners. Plans were being prepared for 
six further Shipping Board vessels which would be 
fitted with pulverised fuel plant. A study must be 
made of the route on which the vessel would operate. 
A considerable amount o: development work had 
already been done, but a great deal more would be 
effected by the installations which were now con- 
templated or were actually being built. 

Mr. H. A. Humphrey, Vice-Chairman, who opened 
the discussion as engineer to the Imperial Chemical 
Industries, which was installing pulverised fuel plant 
to deal with a million tons per annum, said that he 
was much ‘nterested in the subject. He approved 
the method of drying the coal in the mills themselves. 
Colliery owners now could put down dry cleaning 
plants and they could supply coal which the mills 
could handle without previous drying. He hoped one 
outcome of the Conference would be an international 
agreement on the standardisation of sieves. He 
thought the “ bin and feeder system ”’ of using pul- 
verised coal had advantages which indicated its use 
for large and important plants. He complimented 
Lieut.-Commander Brooks for the information he had 
given on pulverised coal for marine purposes, but 
suggested that even better results could be obtained 
if very large boiler units were used at sea. He saw 
no way, except that of washing the flue gases, to deal 
effectively with the dust nuisance. As to water 
cooling of furnaces, his practice had been to use less 
and less refractory in the furnace and to depend 
more and more on water cooling. 

Mr. J. Burns said that the British and American 
Atritor mills were made under the same patents, and a 
modern mill of this type did its work for a consumption of 
only 15 kWh per ton of coal. He disagreed with the 
opinion that pulverised coal firing was not advan- 
tageous for small boilers ; he had got most excellent 
results on a boiler of only 800 square feet heating 
surface. In unit pulverisers the drying of the coal was 
most efficient, and coals with as much as 15 per cent. 
moisture could be dealt with. Mr. H. C. Jenkins 
remarked on a case in which chain-grate stokers were 
now being put in, after pulverised coal had been given 
a thorough trial, the reason being, apparently, the 
less sensitiveness of stokers to momentary changes 
of load. Mr. Mokrshansky (Russia) spoke of burning 

25 per cent. to 45 per cent. 
of moisture. The difficulty of pulverising peat was 
due more to its chemical than its physical properties. 
Electrostatic dust catchers he considered dangerous. 


Mr. H. J. 


S. Maclay considered that Mr. Rosen- 
crants’ paper was really an apology for the attempts 
which had been made to apply American experience 
The author was adverse to the 
direct-firing system, a position which the speaker 


could not accept. The central system was wrong. 
His firm had decided to go in for direct firing, 
Bailey walls and ball mill pulverisers. As to the 
conservation of fuel which was supposed to come 
about by pulverised coal firing, he was very sceptical. 
Less than 1 per cent. of the coal used in this country 
for power station or industrial work was pulverised. 


| He noted, from figures given in the Electrical Times, 


that at Birmingham power station where pulverised 


| coal was used, the costs had gone up by 0- 11d. per 





The experiments made on the United States | 


Philadelphia 


kWh between 1926 and 1928, while at Derby they 
had also increased between 1925 and 1928 by 0- 22d. 
per kWh. Furthermore, the dust problem was serious 
in residential areas, and he did not think chimneys 
300ft. to 400ft. high were justified merely to permit 
of pulverised fuel firing. Mr. J. O. Twinberrow 
(Canada) said that the protection of tubes by furnace 
brickwork, as described by Dr. Lulofs, was not good, 
as it disregarded the elementary fact that, where 
two conductors of heat were in series, the junction 
Any air gap resulted 
in a definite limit to the heat transmission. The 
Bailey type of furnace wall had given excellent results, 
its maintanence being negligible. Mr. E. Kilburn 
Scott said that a defect of the beater type of pul- 
veriser was that as the machine wore the ‘product 
became coarser. He suggested auxiliary air injectors 
as a means of securing uniformity of delivery of pul- 
verised coal to the three furnaces of a Scotch boiler. 
With the Wood boiler there were eight jets of fuel 


| to be equalised, but that was done by a cyclone dis- 
| tributor. 


By running a wheel in air at high speed a 
separation of oxygen and nitrogen could be brought 
about, and the speaker advocated the enrichment of 
air by this means, to facilitate combustion. He 
further suggested intermittent or “ puff ”’ firing as a 
means of increasing turbulence. Professor C. I. 
Finch spoke of a recent visit he had paid to a pul- 
verised fuel plant, where the engineer had told him 


| the ash content of the fuel, but the fireman had said 


there were no ashes at all. Of the three methods of 


of from two to six hours with a heat release of 88,300 | getting rid of ash—viz., dry separation, washing, and 





the use of electrostatic means——-he thought the latter 
was the best. Professor L. Ramsin (Russia) gave 
comparative figures for the cost of building and 
operating plants on the direct and indirect firing 
systems, and with and without coal dryers. The 
difference in efficiency was negligible, but the direct- 
fired system without dryers was very much the 
cheapest. 

Mr. F. D. Napier said that Lieut.-Commander 
Brook’s paper on powdered fuel at sea showed the 
trend of events. With Scotch boilers mechanical 
stoking was not practicable, but the mechanical 
stoker might be a competitor of powdered fuel for 
marine water-tube boilers. Some important experi- 
ments were now being carried out by Messrs. Babcock 
and Wilcox at their Renfrew works, which would 
much increase the knowledge of the subject. It 
still remained to be seen if the extra cost of pulverised 
fuel at sea would be justified by the small increase in 
efficiency. There were also the problems of moisture, 
&c., as coal dryers were not possible on board ship. 
Mr. Napier asked that certain corrections should be 
made in Mr. Rosencrants’ paper, for several of the 
plants there called “ bin and feed ”’ plants were of the 
direct-fired type. Finally, the developments of low- 
temperature carbonisation were proceeding so rapidly 
and successfully that in future we might hear much 
more of this process for power station work and less of 
pulverised coal burning. 

Mr. David Wilson referred to a statement made by 
Sir Robert Horne in opening the Congress, namely, 
that a 20 per cent. increase of efficiency was possible 
by using pulverised fuel, and said that if that state- 
ment had only been one-quarter correct, the subject 
would have deserved preference over all others. 
However, there certainly were some gains in efficiency, 
and as plants got cheaper to build and less costly 
to operate, the advantage would make itself felt. 
The dust problem would certainly be solved very 
shortly. As, already, there were 10 million square 
feet of boilers in the United States of America and 
1 million square feet in this country fired with pul- 
verised coal, engineers must consider the facts very 
carefully before coming to a decision against the 
system. Mr. C. H. Sparks inquired how the admitted 
reaction in favour of the direct-fired system could 
have come about if this system really had the defects 
attributed to it. By using well-tried grinding mills, 
such as those of the Fuller or the tube mill type, in 
which there was no internal lubrication, and con 
sequently hot air for drying could be safely used, the 
direct-fired system had made a great advance. Dr. 
Rosin (Germany) explained a formula he had derived, 
which represented the duty of the furnace in terms of 
the variable factors involved. The loading of the 
furnace depended on the time taken for combustion, 
and that, in turn, was a function of the temperature. 
Turbulence was the best means of increasing the 
rapidity of combustion. Mr. H.S. Horsham advocated 
the uniform cooling of furnaces to avoid local troubles. 

At this point Lieut.-Commander H. W. Brooks was 
called on to move a resolution to the effect that a com- 
mittee be appointed in the hopes of obtaining inter- 
national agreement on such matters as sampling, 
standardisation of screens and sieves, the methods of 
testing pulverisers, &c., the Committee to report at 
the World Power Conference to be held in Berlin 
in 1930. The resolution was put to the meeting and 
carried. 

Mr. W. F. Carr-Hill remarked that during the last 
thirty years 360 millions of tons of pulverised coal 
had been burnt in the cement industry, of which 
40 million tons had been burnt in this country. 
Three-quarters of the amount had been pulverised 
in fixed screen mills. Ninety per cent. of it was dried 
in horizontal dryers, as grinding was not good unless 
the moisture was under 2 per cent. In fixed screen 
mills, coal could now be pulverised so that 85 per cent. 
would pass a 200-mesh screen, for 12 kWh per ton. 
The upkeep of the mills was only Id. or 2d. per ton 
of English coal pulverised, and the future would show 
that mills of that type were most efficient for English 
use. Mr. E. H. Taylor spoke in favour of the direct- 
firing system. With the bin-and-storage system, 
water in the coal was extremely troublesome, and he 
had seen a gang of men equipped with gas masks and 
shovels, digging out caked pulverised coal in the 
bunkers. Herr Curt von Griiber (Germany) also 
supported the direct-fired system. His firm had built, 
or on order, plant for 2 million tons of pulverised coal 
per annum. They had many ring-roll mills, and any 
of them could be used for direct firing. ‘He con- 
sidered that central grinding plants would be given up 
in the future. Mr. C. F. Hammond said that rates of 
burning up to 20 million B.Th.U. per cubic feet per 
hour could be attained by proper means, and that 
15 million per hour had been developed for months 
together. To get such rates there must be perfect 
diffusion of fuel without stratification. By using a 
helix to promote turbulence, the heavier particles 
were thrown outwards, and stratification was bound 
to occur. Mr. E. F. MacTaggart said that it was now 
possible to fire a Lancashire boiler without using 
Dutch ovens, and in such a plant an efficiency of 
72 per cent., without the economiser, had been ob- 
tained. Dr. W. Lulofs, summarising the points in 
his paper said that he had demonstrated the limits of 
air cooling of walls. He believed that bricks were 
necessary to protect the tubes with modern rates of 
firing. Mr. F. H. Rosencrants was disappointed that 
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the discussion had been dominated by the makers of 
apparatus, no less than five representatives of one 
firm having spoken. He would correct the tables to 
which Mr. Napier had objected. The discussion had 
been on the whole in favour of direct firing, and if 
mills were developed to overcome the defects of the 
present ones, direct firing systems would be greatly 
benefited. The dust-catching question was nearly 
solved. Electrostatic precipitation was almost perfect, 
though the plant was bulky and costly. Systems of 
washing the flue gases should receive more study. 
Mr. Martin Frisch said that direct versus indirect 
firing must be settled for each individual plant. The 
direct system fell short where the loads fluctuated 
rapidly. There was only one direct-fired central 
station in the United States, and the results of its 
working were not yet available. Coal could be burnt 
quite smokelessly in completely water-cooled 
furnaces in brick furnaces. Lieut.-Commander 
Brooks said he could not answer Mr. Napier’s question 
as to whether pulverised fuel would beat mechanical 
stokers for water-tube marine boilers. In forty years 
of intensive living, he had never yet found any general 
solution to a problem which contained more than six 
variables, and he deprecated any claims that one 
system of firing must be better than another at all 
times and in all places. In conclusion, he remarked 
that the U.S. Shipping Board had kindly offered to 
allow members of the Conference to visit the 
** Mercer,”’ but as she was lying at Rotterdam, and 
would be leaving Thursday, he feared it would be 
difficult for many to take advantage of the offer. 


abs 
abs 


TRANSMISSION OF POWER. 


Three papers coming under the above heading were 
discussed together on Wednesday morning, October 
3rd, under the chairmanship of Dr. Matschoss, of the 
Verein Deutscher Ingenieure. 

In his opening remarks the Chairman pointed out 
that the problems involved in the study of energy 
transmission were not only technical, but also legal and 
economic, and it was difficult to establish general rules 
which would apply to all countries, owing to the 
variety of the laws and regulations and the variety of 
existing plants. Electric cables would apparently 
enable energy to be transmitted practically to any 
distance. There were, he said, connections joining the 
Alps to the North Sea, and he expressed the hope that 
in the future there would be a general European inter- 
connecting systera. The problem of gas transmission, 
he believed, might be regarded as solved technically, 
and Germany was very much interested in the deve- 
lopment of long-distance gas transmission. 

The ** Problems of Long-distance Gas Transmission * 
were the subject of a paper by Dipl.-Ing. Traenckner. 
The author regarded the problem connected with 
the construction of gas mains and relating 
to the behaviour of the gas in the mains to be 
practically settled. Steel mains with welded joints 
and with expansion joints at suitable intervals were 
quite satisfactory, from the mechanical point of view, 
but protection against electrolysis and corrision 
still presented difficulties. German experience showed 
that trouble either from condensation or from block- 
ages by napthalene was not in general to be feared. 
In a paper on “ The Transmission Over Various Dis- 
tances of Energy in the Form of Coal, Oil, Gas and 
Electricity ’’ Dr. E. W. Smith gave data showing the 
cost per therm of potential heat energy for trans- 
mitting these four sources of heat over distances 
ranging from 5 to 100 miles. In Great Britain it cost 
only 0-21d. per therm to send coal 50 miles by rail, 
as compared with 0-35d. per therm for oil. To 
pipe gas the same distance cost 0- 64d. per therm for 
a delivery of 5 million cubic feet per day down to 
0- 334d. for a delivery of 50 million cubic feet per day. 
The transmission of electricity was said to cost 2-35d. 
per therm over 50 miles on a load factor of 25 percent., 
the cost being reduced to 0-756d. per therm for a 
100 per cent. load factor. There was a limiting dis- 
tance, varying from 5 to over 100 miles, beyond which 
it was cheaper to rail coal and make the gas and coke 
on the spot than it was to send the gas and coke 
separately. A paper on “ Legal Considerations 
Governing Long-distance Transmission of Gases,” by 
Mr. H. V. Lloyd Jones, demonstrated that before bulk 
transmission of gas on a national scale could be made 
practicable nothing short of a complete re-shiaping of 
the law relating to gas supply must be undertaken. 

A general report, summarising the papers pre- 
sented for discussion, was read by Mr. F. 8. Townend, 
the General Reporter. 

Mr. E. C. Evans, of the National Federation pf Iron 
and Steel Manufacturers, who was Vice-Chairman of 
the Section, discussed long-distance gas transmission, 
with particular reference to the conditions in Great 
Britain. There were in this country, he said, prac- 
tically five separate coke-producing areas, namely, 
(1) South Wales, (2) the North-East Coast, (3) the 
Midlands, of which the South Yorkshire area was the 
most important, (4) the West Coast, and (5) Scotland. 
These districts, for the most part, were the natural 

consuming areas for the coke made, the only iron and 
steel-producing districts outside the coke-producing 
areas being Lincolnshire and Northamptonshire, which 
drew their supplies chiefly from the Yorkshire and 
Derbyshire areas. The coke-producing centres were 
mostly highly industrial, and there seemed no reason 
why those areas should not themselves be in a position 


those 


coke oven gas available. At first sight, in fact, con- 
ditions seemed far more favourable for development 
of the use of coke oven gas for industrial and domestic 
supply in this country than in Germany, and it was 
perhaps remarkable that development of coke oven 
gas supply for town use had not proceeded further in 
this country than it had done. There were certainly 
technical difficulties involved in some producing dis- 
tricts where subsidences, landslides and other earth 
movements were likely to occur, but such difficulties 
could be overcome. It was not, therefore, a question 
of technique ; neither was it a question of cost, for 
it had been shown in the paper by Dr. Smith that the 
cost of transmission of coke oven gas for a distance of 
50 miles was only from 0-3d. to 0-64d. per therm. 
Reasons for the slow development of long-distance gas 
transmission, therefore, must be looked for in other 
directions, and there were probably three factors 
involved. The first was the extensive development 
of the gas industry in this country, which was 
carbonising nearly 18 million tons of coal per annum 
and producing nearly 300,000 million cubic feet of 
gas. The coke oven industry was carbonising nearly 
14 million tons of coal, and after the requirements of 
the coke oven plants themselves had been met there 
was available a surplus of only 20,000 million cubic 
feet of gas per annum available for town supply, a 
small quantity as compared with the production of the 
gas industry, and that possible source of supply had 
been in the past somewhat neglected by gas engineers. 
Secondly, there was the problem of maintaining con- 
tinuity of supply. The third and biggest difficulty 
arose from the legal considerations involved in any 
scheme of distance transmission of coke oven gas in 
this country. Mr. Lloyd-Jones had suggested a 
possible solution of that difficulty by means of amend- 
ing legislation similar to the Electricity Supply Act, 
1926. It was high time that the relics of feudalism 
which still existed in our legal code should be done 
away with. 

Mr. H. V. Lioyd-Jones said that he feared that he 
had given the impression in his paper that there 
would be increased difficulty in satisfying the stan- 
dards of quality of gas under a long-distance trans- 
mission scheme as compared with the present scheme 
of gas transmission, but it seemed to him, on re- 
considering the matter, that though there was a kind 
of dual responsibility for the maintenance of the 
quality of the gas, at present coke ovens produced gas 
and statutory bodies supplied it, the statutory bodies 
being responsible for the quality. He did not think 
that under a long-distance scheme the difficulties 
would be insuperable. With regard to the Electricity 
Supply Act, 1926, he said he did not wish to imply 
that that was the only possible model on which to 
frame a long-distance scheme. He had put it forward 
as the most obvious and convenient model, and ulti- 
mately it would be a matter of political policy rather 
than of legal difficulty. As to the suggestion by Mr. 
Evans that present difliculties were due to feudal 
relics in our legal system, he said that they were 
not feudal, but were inherent in ownership, and if 
the present legal system in this country were abolished 
we should have to abolish, not feudal relics, but the 
whole principle of ownership. 

Mr. Robert MacLaurin (Great Britain) criticised 
the gas industry for not taking full advantage of all 
the economies it could effect, and suggested that, 
with the aid of monopoly, it was charging more for 
gas than it need. The MacLaurin process could pro- 
duce gas of 240 B.Th.U. per cubic foot at a price 
of about Id. per therm, whereas the present gas pro- 
cess, as used in the gasworks of the country, produced 
gas of 500 B.Th.U. per cubic foot at a cost of 3d. or 
4d. per therm. The cost of distribution could also 
be reduced by increasing demand. 

Colonel W. A. Bristow, discussing legal considera- 
tions, emphasised the need for preserving the rights of 
all parties in considering the development of new 
branches of the fuel industry. The present was a very 
opportune time to establish a committee to investigate 
the situation with a view to making recommendations 
as to the nature of the legislation required to deal 
with future developments, in order that no one 
section of the community should be unjustly treated. 
Mr. I. Crookes (New Zealand) said that Dr. Smith 
had appeared to indicate that the idea of developing 
electrical power at the pithead was a myth from an 
economic point of view, and had stated that the com- 
plete replacement of present forms of domestic heat 
by electrical energy offered little, if any, savings. 
According to the figures given in the paper with regard 
to distribution of electrical energy, the deductions 
made would appear to be correct. He (Mr. Crookes) 
gave actual figures concerning transmission of elec- 
trical energy, the line in question being put down 
about ten or eleven years ago. Power was trans- 
mitted at 22,000 volts over a distance of 25 miles. 
The line passed through many kinds of country and 
parts of dense forests had had to be cleared. The cost 
per mile was about £500, and the total cost about 
£13,000. The scheme involved the transmission of 
about 4000 kW, and by dividing £13,000 by 4000 he 
arrived at a figure of £3 5s. per kilowatt. Allowing a 
dividend of 7} per cent. and 2} per cent. for deprecia- 
tion, maintenance, &c.—for transmission lines lasted 
a good many years—he arrived at a total annual charge 
of 10 per cent., i.c., £1300, or an annual charge per 


obtained by dividing 78d. by the number of hours in 
the year—say, 8700—and that gave an exceedingly 
sinall figure, nothing like so large as the figure given 
by Dr. Smith, even if the load factor were reduced 
from 100 to 25 per cent. 

The long-distance transmission of pulverised fuel 
was discussed by Mr. Brookes (U.S.A.), who described 
experiments carried out about three years ago in the 
United States. A 5in. pipe line, using a Fuller Kinyon 
conveying device, was erected. The first experi 
ment was carried out 6n a 1000ft. pipe line, and its 
length increased by increments of 1000ft., further 
experiments being carried out after each 1000ft. had 
been added. Eventually shorter lengths were added 
and the length finally reached was 5400ft. The power 
consumption for the transmission of pulverised coal 
over that distance did not prove to be prohibitively 
high, because the coal was pumped as a fluid. A very 
small amount of air was introduced, in order to render 
the mixture “ semi-liquid,”’ and it was then forced 
through the pipe line by a screw pump. As a result 
of the experiments it was estimated that with two 
relay stations it would be possible to pump pulverised 
coal a total distance of 3 miles. The proposed installa 
tion was not actually installed, but he understood that 
the manufacturers of the equipment would have no 
hesitation in accepting such a contract if offered. 


Waste Heat Recovery. 


In Section P the discussion on the two papers pre 
sented on this subject was also held under the chau 
manship of Dr. Matschoss. The paper submitted by 
Messrs. F. J. Bailey, W. Gregson, and J. W. Reber, 
under the title of ** Waste Heat Recovery,” dealt with 
the recovery of waste heat by its return to the furnace 
by means of regenerators and recuperators, and, alter- 
natively, by utilising it for steam raising. With fur 
naces heated by producer gas the volume of air was 
only about half that of the products of combugtion, 
and as the gaseous fuel entered the furnaces at a high 
temperature it was not possible for the ingoing air to 
take up more than about 50 per cent. of the waste 
heat in the products of combustion. When low exit 
gas temperatures were claimed with regenerators, it 
was necessary to verify the CO, contents of the gas ; 
otherwise the low temperatures might merely denote 
the infiltration of a large quantity of cold air. In 
recuperators the wall separating the hot gas flow from 
the air flow was generally of brickwork, though heat 
resisting metals were now being used. In practice 
only from 30 to 40 per cent. of the heat of the gase- 
could be recovered in the air. The coefficient for heat 
transmission for firebrick for a temperature range ot 
0 deg. to 1000 deg. Cent. varied from 4-3 to 7-3 
B.Th.U. per hour per square foot per degree Fah. per 
inch of thickness of brick. In practice, the coefficient 
was only from 1-5 to 2-5 B.Th.U. For carborundum 
the coefficient was from 8 to 12 B.Th.U., and for metal 
2-5 to 5-0 B.Th.U. per inch of thickness. In re 
generators with a waste gas inlet temperature of 
1000 deg. Cent. and half-hourly reversal periods, 1 ton 
of checker work would heat about 80 Ib. of com 
bustion air per hour, or roughly 1000 cubic feet from 
20 deg. Cent. to 950 deg. Cent., as well as about 
950 cubic feet of producer gas. Recuperators, which 
were less efficient than regenerators, were more suitable 
for smaller furnaces in which the combustion tempera 
tures required did not exceed 1360 deg. Cent. Re 
cuperators of refractory material occupied more space 
than regenerators and were more difficult to repair. 
An average British 60-ton furnace giving thirteen 
casts per week of 144 hours would allow 2-8 lb. of 
steam to be raised in a waste heat boiler, assuming the 
furnace producer to consume 6 cwt. of fuel per ton of 
steel. Allowing for the waste heat of the soaking pit 
and reheating furnaces, it was practicable to raise 
3000 Ib. of steam per ton of finished steel ; this steam 
being capable of developing 200 horse-power. In 
cement works, waste heat boilers could be installed 
with advantage, and actual instances of heat recovery 
ranged from 348 Ib. to 385 lb. of steam per barrel of 
cement made. The use of waste heat boilers to recover 
the heat in the exhaust of gas engines gave from 
2-0 Ib. to 2-5 1b. of steam per B.H.P. hour of the 
engine. On four-stroke marine oil engines waste heat 
boilers would produce about 1-2lb. of steam per 
B.H.P. hour. On two-stroke engines only 0-5 Ib. 
to 0-8 lb. of steam per B.H.P. hour could be raised 
on account of the low temperature of the exhaust 
gases. For most of the cases of waste heat recovery, 
especially in connection with regenerative furnaces, 
the fire-tube boiler held an unchallengeable position, 
and in the opinion of the authors should always be used 
when the waste gas temperatures were below 1000 deg. 
Cent. Another paper, by Dr. 8. Kasai, was entitled, 
““Waste Heat Recovery in the Japanese Cement 
Industry.” According to Dr. Kasai, the Japanese 
cement manufacturers had adopted the use of waste 
heat boilers to a very considerable extent. In eighteen 
of the thirty cement works in Japan, representing 
80 per cent. of the total productive capacity, the 
normal output of electricity from waste heat was 
54,110 kW, representing a saving of half a million 
tons of coal per annum. 

Mr. E. C. Evans (Vice-Chairman) said that the 
authors of the papers had at the outset struck the 
right note in pointing out that they were considering, 
not “ waste’ heat, but “surplus ’’ heat. Not very 
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long ago large sources of heat and energy were regarded 
as waste heat. In a law suit about a year ago, in 
I 












































































































400 


THE ENGINEER 


Oct, 12, 1928 





London, blast-furnace gas was discussed as waste 
heat, whereas in the iron and steel industries of the 
world to-day blast-furnace gas was a most important 
item on the cost sheet. Owing to the high tempera- 
tures of metallurgical processes the gases leaving the 
various furnaces were at such a high temperature that 
the fullest extraction of the heat units contained in 
them was extremely difficult, and in his view one of 
the first problems to be dealt. with in surplus heat 
recovery was that of improving the means available 
for extracting the heat from the gases. There was 
room for enormous improvement in regenerator 
design and in efficiency in high-temperature practice. 
The questions involved were, first, the dimensions of 
the regenerator chambers ; secondly, the character of 
the materials used, the shape and dimensions of the 
checker bricks and the methods by which they were 
built up; and thirdly the design of the regenerator 
chamber itself. In open-hearth practice, for example, 
in a number of producing areas in this country, we 
suffered serious disadvantages from the fact that it 
was impossible to build regenerators of substantial 
height. On the Continent he had seen a regenerator 
for an open-hearth furnace 30ft. high, and that 
regenerator allowed for the heating of the air and pro- 
ducer gas to a temperature of 1500 deg. Cent. before 
it entered the open-hearth furnace, thus allowing of 
extremely rapid working. In very few cases in this 
country, however, it was possible to obtain a height 
sufficient to allow an inlet air temperature of much 
above 1150 deg. or 1250 deg. Cent. The possibilities 
of improved regenerator filling were indicated by 
improvements which had been obtained in blast-furnace 
stove practice. It was after these problems of 
regenerator or recuperator efficiency had been solved 
that the problem of heat recovery by waste heat 
boilers had to be faced, and already very substantial 
economies had been reported from a number of works 
in this country. The waste heat boiler would always 
be necessary in some processes, as, whatever type of 
regenerator was used, there would still be surplus heat 
availabie in the outgoing gases, and the boiler, as such, 
had already proved its value in a very large number 





of cases. 

Mr. W. J. Williams (Chicago) referred to the 
activities of the Edge Moor Iron Company, of 
Delaware, in connection with the utilisation of the 
heat from waste gases from cement kilns. A boiler | 
unit was designed and patented. It consisted of a 
water-tube boiler, superheater, economiser and fan, 
and also a system of flue arrangements, whereby the 
hot gases were taken from the end of the kilns, put 
through the boiler unit and discharged to the atmo- 
sphere at about 350 deg. Fah. (177 deg. Cent.). The 
units were designed to meet the conditions at each 
plant, different-sized units being used for varying 
temperatures and capacities, and according to whether 
the process was wet or dry. 

Mr. Tansley (Great Britain) referred to experiments 
made by the British Cast Iron Research Association 
with the object of producing a cast iron to resist 
temperatures upwards of probably 1800 deg. Fah., | 
and said he believed his firm, which had been closely | 
associated with the Research Association, had | 
succeeded in producing a cast iron which was capable | 
of resisting temperatures approaching that figure. 
During the past two years it had had in operation an 
experimental air heater, direct-fired by means of 
waste producer gas, and there had also been mixed 
with the producer gas a certain amount of town gas, 
and the air heater had withstood very successfully the | 
high temperatures attained. The authors of the} 
papers had suggested that the most suitable material 
for the regeneration process was refractory material, 
but he suggested that refractory materials be used 





for the higher temperatures, and that for the lower | 


temperatures they be replaced by metals. Although 
metal might not be so good as refractory materials 
for resisting temperature, it did enable one to accom- 
modate a very much larger amount of heating surface 
mm a& given space. 
heater, he said that in the papers a figure of 230 deg. 
Cent. was mentioned as being the lowest limit to 
which the temperature of the gases could be reduced 
when leaving the boilers. During the past few years, 
however, it had been the practice to pass the gases 
through economisers and boilers at very much higher 
velocities than hitherto, with the result that a given 
duty could be obtained for a capital outlay of probably 
less than half as much as might have been necessary 
ten years ago. Therefore he believed it would be 
possible to reduce the temperature of the gases to 
something like 120 deg. Cent. 

Mr. H. J. Fountain said that there was an idea 
that exhaust gases from two-stroke engines were 
of too low a temperature to be of value. Low-pres- 
sure steam was of great value for heating purposes on 
board ship and for process work on land installations, 
and he hoped no user of a Diesel engine would be 
dissuaded from ascertaining what he might save 
in useful heat, even though he knew that the tempera- 
ture of the waste gases was a long way below 1000 deg. 
Fah. 

Mr. W. Newton Booth (Great Britain) referred-to an 
occasion on which he had ascertained carefully the 
cost of the steam produced by waste heat boilers, 
and had found that it was actually costing more to 
produce the steam in those boilers than it would have 
cost to distribute the steam direct from ordinary 


With regard to the feed-water | 





boilers. That had led him to study the economic 


aspects of waste heat recovery for steam raising, and 
he had concluded that there were many installations 
in which the cost of recovering the waste heat might 
very easily exceed its value. Before adopting an 
expensive scheme of waste heat recovery, one should 
be satisfied that, after the whole of the costs of the 
installation had been determined, there would be an 
actual saving effected as compared with the best 
that could be done by reconstructing the furnace and 
improving its operation so as to reduce the amount of 
waste heat available for steam production and dis- 
tribution. 

Major W. Gregson (Great Britain), replying to Mr. 
Evans’ remarks with regard to regenerator design, 
said it was all very well to install big regenerators, 
but it must be realised that there were fundamental 
regenerative limits, which were predetermined by the 
proportion of air and the proportion of outgoing gases, 
and beyond that limit no amount of extra capacity 
or regenerative area would increase the efficiency. 
On the contrary, the more one added to a regenerative 
system, the greater the infiltration of secondary air, 
which destroyed the heat in the gases, and there were 
additional volumes to be handled by the flue system, 
the regenerative system and the waste heat boiler 
system. There were other sources of heat for pre- 
heating the air of combustion than waste gases, and 
in certain cases it was better to use those sources of 
heat for preheating the air of combustion, and to 
use the whole of the waste gases for steam raising. 
He agreed with Mr. Evans that, to a large extent, the 
higher efficiency attained in blast-furnace stoves 
during the past ten years was due to improved 
design, but he maintained that it was also due largely 
to the fact that nowadays engineers were much more 
careful than formerly to determine the proper pro- 
portion of air to gas at the stove inlet. In the past 
it had been done in a haphazard manner, and the 
sensible heat loss was very high. 

Commenting on Mr. Williams’ point that the instal- 
lations, for which he had been responsible, had paid 
for themselves on the average in three years, he said 
that probably Mr. Williams was using a fairly expen- 
sive plant, but in this country it was considered that 
any proposition for waste heat recovery which was 
worth serious consideration should clear its capital 


| cost in about two years. 


With regard to Mr. Tansley’s reference ih cast iron 
capable of withstanding high temperatures, he said 
that he was satisfied, so far as the higher tempera- 
ture ranges were concerned. What he was concerned 
about was the production of metals which would stand 
the action of very low temperature gases, particularly 
those containing a large amount of sulphur trioxide. 
That applied not only to economiser sections for waste 
heat boilers, but also to metal regenerators over the 
low temperature ranges of the regenerator circuits. 
As to the reduction of the temperature of the gases 
leaving the boiler to 120 deg. Cent., he said that in the 
old days one aimed at that, and achieved it, but the 
results were appalling, because if one reduced the 
temperature of the gases to that extent at full load, 
at half load or three-quarter load it was below the 
corrosive limit, and if there were a high degree of 
sulphur the economiser section would be ruined in 
no time. 

Replying to Mr. Newton Booth as to the cost of 
fuel at the furnace, he pointed out that in a large 
number of metallurgical works the fuel at the furnace 
was a mixture of coke oven and blast-furnace gas from 
other sections of the works, so that a boiler using that 
mixture could not be compared with a fuel-fired 
boiler as to fuel costs. 


boilers, the heat being obtained from the waste gases 
of coke ovens. An important factor to be considered 
in that connection was that of maintaining continuity 
of working, for auxiliaries were attached to the boilers. 
The demands upon the plant might be suddenly 
increased from time to time, and although there were 
conditions in which little risk would be involved, 
there were other conditions in which those changes 
could not be met sufficiently quickly to prevent some 
little disorder in the working of the plant. He main- 
tained that if waste heat boilers were used, with 
auxiliaries attached, supplementary sources of steara 
should be provided in order to ensure the necessary 
continuity of working. 

Major Gregson suggested that Mr. Riley's policy 
was to carry caution to excess, and said he could speak 
of some 600 plants which relied entirely upon waste 
heat recovery. If ships at sea and public utility con- 
cerns, which depended entirely on continuity of 
service, could carry on with waste heat recovery, he 
did not see why any manufacturing concern should 
not do likewise. Waste heat recovery involved no 
difficulties at all in the direction of discontinuity of 
service. 


LOW-TEMPERATURE CARBONISATION. 


Three papers only were presented to this section 
on October 2nd, a contribution to the subject by Mr. 
C. P. Sloan, namely, the description of the Dunston 
plant, having been included in the section on the 
Utilisation. of Fuels for Steam Generation and the 
Production of Electricity, with which we have already 
dealt. The meeting held to discuss Low-temperature 
Carbonisation was under the chairmanship of Monsieur 
Guillaume. Two of the papers presented, namely, 


| the 





“The Possibilities of Co-ordination between Coal 
Processing and the Production of Electricity,” by 
Dr.-Ing. P. Rosin, and ‘“ The Present State of Low- 
temperature Carbonisation in Germany,” by Dr. R. 
Heinze, both dealt with German conditions. With 
this point in mind, it may be said that Dr. Rosin 
concluded that the only method of treating coals 
which could be economically co-ordinated with power 
production was the low-temperature carbonisation 
of lignites or of non-coking coals. The restriction to 
non-coking coals was due to the fact that the resulting 
fuel must always compete with raw coal, and that 
low-temperature coke from coking coals would com- 
mand so good a price for domestic purposes that it 
would not be economical to burn it under power 
station boilers. In Germany the combination of low- 
temperature carbonisation with eleetric power genera- 
tion was essentially confined to lignite. The lignite 
semi-coke was burned under the boilers, the gas was 
burned in the furnaces or supplied to outside con- 
sumers, and the tar was sold. There were also in 
Germany several examples of the combination of 
brown coal briquetting plant with electricity genera- 
tion. In that case, the lignite to be briquetted was 
dried by steam or flue gas, the dust was screened out 
and used in one part of the boiler plant, the rest of 
the boilers being fired by raw lignite. The remaining 
paper, “‘ Low-temperature Carbonisation,” by Dr. C. H. 
Lander and Dr. F. 8. Sinnatt, dealt with British 
conditions. The authors stated that there were at 
present in existence some sixteen plants capable of 
dealing with 10 tons or more of coal per day. The 
results obtained in tests of eleven of these plants were 
given. The majority gave a combined yield per ton 
of coal of from 18 to 22 gallons of tar and spirit 
washed from the gas. A yield of 50-2 gallons of tar 
and 3-7 gallons of spirit were reported from a plant 
treating cannel coal. It was unlikely that low- 
temperature tar would have a higher market value 
than high-temperature tar. In Great Britain low- 
temperature carbonisation was mainly concerned 
with the production of solid smokeless fuel for domestic 
purposes. 

Monsieur Guillaume (Iinspector-General of Mines, 
France) said that low-temperature carbonisation 
developments in France had been made public at a 
Congress of Industrial Heating held in Paris last 
spring, and that was why no paper on the subject had 
been presented to that Conference. In a brief refer- 
ence to the position in France, where, he said, low- 
temperature carbonisation had a wide field of applica- 
tion, he mentioned the special conditions existing in 
the Saar region. There the coal was non-coking, and 
the properties required in order that it could be 
treated had been obtained in the past by blending 
with coals from other parts of the world. It had been 
found, however, that the same results could be 
obtained by mixing with the Saar coal from 15 to 20 
per cent. of that same coal after treatment by low 
temperature carbonisation, and the mixture could 
be used in the ordinary way in coke ovens. The 
process had been carried out for the last three years. 
A wide diversity of fuels was being treated by low- 
temperature carbonisation, ranging from bituminous 
coal to peat, with an ash content of anything up to 
20 per cent. Though the enthusiasm which had been 
aroused a few years ago had perhaps abated somewhat, 
that did not mean failure ; on the contrary, the field 
of application was extremely wide. A standard 
method of treatment was impossible on account of 
the diversity of the raw materials ; hence, research 
was arduous and lengthy, but was compensated for by 


\ : , " | the variety of applications of the process. 
Mr. W. A. Riley referred to a proposition put to 
him some time ago for the utilisation of waste heat | 


The general report summarising the papers was then 
presented by Mr. F. 8S. Townend. 

Dr. F. S. Sinnatt (Vice-chairman) mentioned that 
an interesting development of the process now taking 
place was the low-temperature carbonisation of coal 
and the hydrogenation of the liquid portion of it. 
There were now twenty low-temperature carbonisa- 
tion processes in a state of development in this country. 
Of them seven had undergone the test which the 
Department of Scientific and Industrial Research 
was ready to carry out at the Government expense, 
and in every case the technical results had fulfilled 
claims made for the There was a 
tendency for this country, he said, to be rather too 
modest, but he believed it was fair to say that, in 
connection with the development of low-temperature 
carbonisation, Great Britain was in advance of other 
countries. He also drew attention to a paper on gas 
manufacture, presented to Section H of the Con- 
ference by Professor J. W. Cobb, of Leeds Univer- 
sity, in which it was pointed out that low-temperature 
carbonisation was not the only method of producing a 
fuel suitable for domestic purposes, but that it could 
be done by carbonising at a high temperature, pro- 
vided the coal received some special treatment. 
Associated with that fact, said Dr. Sinnatt, the fact 
must not be ignored that, in vertical retorts, the yield 
of oil could be increased by steaming until it equalled 
the yield by low-temperature carbonisation processes, 
viz., up to 19 gallons per ton of coal carbonised. 
Finally, Dr. Sinnatt urged that the occasion of the 
discussion was not one for false modesty, and he 
invited descriptions in broad terms of processes now 
being developed, so that the world should know what 
Great Britain was doing—an invitation which was 
accepted by a number of speakers in the discussion. 

Mr. R. H. Crozier (Great Britain) urged that the 
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problem involved in the low-temperature distillation 
of coal resources was perhaps the greatest problem 
of social and industrial importance facing the British 
nation to-day, and the one which would have the most 
vital and far-reaching effect on national prosperity. 
His conclusion was that the sphere offering the greatest 
financial, industrial and communal advantages for 
the development of the low-temperature distillation 
in Great Britain lay in the treatment of simple “ free- 
retorting ’’ coals, the present mode of consumption 
of which--in the raw state—-was little short of an 
economic scandal. The most cursory examination 
of the problem from the point of view of establishing 
the industry on a scale commensurate with the 
nation’s need, indicated clearly that the retorts for 
the distillation of the coal must be of large unit capa- 
city, simple in construction, foolproof in operation, 
of low capital and operating cost, and capable of 
working continuously from one year’s end to another. 
At least one process fulfilling those conditions had 
been developed, and would permit of the industry 
being established on a capitalisation basis of con- 
siderably less than £1 per ton annual throughput, 
whereas the capital engaged in the coke oven industry 
was over £2, and in the British gas industry nearly 
£0 per ton annual throughput. ‘ 

Mr. H. Nielsen profoundly disagreed with a state- 
ment in the paper by Dr. Lander and Dr. Sinnatt, 
to the effect that investigations of low-temperature 
tar did not yet appear to have revealed any special 
feature likely to raise its commercial value above 
that of high-temperature tar. Work carried out by 
the group with which he was associated, in the 
examination of low-temperature tar obtained from 
the Fuel Research Board and high-temperature tar 
produced by steaming in vertical retorts, showed that 
there was great similarity between the two, but when 
it came to the production by the low-temperature 
process of an uncracked primary product it was quite 
another matter. With regard to the present position 
of the coal industry in this country, he expressed the 
view that, inasmuch as coal could not be exported in 
such large quantities as formerly, the only remedy 
was to export a more refined article—a safe powdered 
fuel for ships. 


Mr. G. Helps (Nuneaton Gas Company), who said 


he was using a low-temperature carbonisation plant, | 


criticised the external heating of retorts as now applied 
in gasworks. With internal heating every piece of 
coal put into the retort was used to produce sufficient 
heat to carbonise it, and did it efficiently. He also 


referred to the distribution of a low-grade—200 
B.Thet per cubic foot—gas at Nuneaton, and 


expressed the view that low-grade gas would be the 
salvation of the country. 

Mr. P. C. Pope (Secretary, Institute of Fuel) urged 
that due consideration be given to the heavy burden 
of the charges for depreciation and obsolescence of 
low-temperature plant, as well as the provision of a 
reasonable reserve fund and the dividend naturally 
expected by investors. He added that the views he 
expressed were his personal views, and not the official 
views of the Institute of Fuel. Any plant put into 
operation to-day would probably be obsolete in seven 
or eight years, owing to improvements in design and 
the economies in operating costs which would be 
the natural outcome of a few years’ experience of large- 
scale working. Hence it would be necessary to write 
off an annual sum equal to 15 per cent. of the total 
capital cost of the plant. A further amount of 5 per 
cent. must be allocated to reserve fund per annum, 
and the holders of such speculative investments as 
low-temperature carbonisation shares would expect 
to receive annual dividends of at least 10 per cent. 
That meant that a plant must yield a cash margin 
of at least 30 per cent. on its capital cost after paying 
all operating, maintenance, supervision and sales 


charges, as well as the cost of the raw coal treated. | 


coals at Spitzbergen which would serve as a basis for 
a good-sized carbonisation plant. The coals, with a 
volatile content of from 50 to 55 per cent. and a yield 
of tar from 16 to 24 per cent. (average 18 per cent.), 
seemed predestined for carbonisation. The Govern- 
ment had erected or helped to erect a trial plant of 
about 4000 tons, in connection with the boiler of a 
chemical pulp mill, which had been running since 
1925. The system consisted of extracting the tar 
and gas in a small producer and dropping the semi- 
coke in the red-hot condition on to the chain grate. 
The whole output of tar from the plant had been used 
without distillation for impregnating wooden railway 
sleepers and telegraph poles, in the place of, or admixed 
with, ordinary creosote oil, over which it had great 
advantages. 

Colonel L. P. Winby (Great Britain) described a 
process having specia! features and of great simplicity 
with which he was connected. In that process an 
internally heated vertical retort was used. Part of 
| the gases of distillation were returned to the top of 
| the retort and burned in a restricted volume of air, 
so that there was no free oxygen to affect the com- 
bustion of the charge. The gases were all drawn down- 
wards and out from the bottom of the retort. A zone 
of distillation was set up at the top, which gradually 
passed downwards through the whole charge, leaving 
the retort full of smokeless fuel. The products of 
distillation were never subjected to secondary de- 
composition, seeing that they were drawn away at 
once from the position of greatest heat. The process 
was applicable equally to lignites, coal and oil. There 
were no working parts, and capital costs, as well as 
depreciation and maintenance charges, were quite 
low. Smokeless fuel of good quality was obtained in 
lump form ; 70 per cent. of the charge was produced 
as smokeless fuel and there was an 85 per cent. 
recovery of oil, according to the theoretical assay. 
All types of coal had been tried in a test plant and there 
had been no difficulty with a plastic stage. So far as 
oil was concerned, a commercial stage had been 
reached, and 160-ton retorts had been working very 
successfully for some years. 

Mr. R. MacLaurin (Great Britain) pointed out to 
Mr. Pope that the depreciation charges on the Mac- 
Laurin plant were very much lower than those of any 
existing type of producer ; he saw no reason for very 
heavy depreciation costs on such plants. In the 
| MacLaurin [plant, gas could be made very much more 
| cheaply than in an ordinary producer, in view of the 
| value of the oil and smokeless fuel produced, and the 
| gas was of very much better quality than that from 
| an ordinary producer ; it contained from 10 to 12 per 
| cent. of methane, and was admirably suited for use 
|in brickworks, steel works and others requiring high 
| temperatures. He suggested that the Power Con- 
|ference was wrong in considering low-temperature 
|carbonisation in connection with steam raising, 
| because steam raising was the lowest use to which 
gas could be put. Gas was produced normally in 
vertical retorts at about 3d. to 5d. per therm; it 
could be produced at Nuneaton, where there was a 
MacLaurin plant, at less than 14d., even when dealing 
with only 15 tons of coal per day. 








Mr. John Roberts (Great Britain), after expressing 
the view that some of the low-temperature processes 
would prove successful, and after deprecating the 
loose talk heard from time to time with regard to 
some processes, said that it was well to bear in mind 
that although a very good fuel could be made under 
low temperature conditions, the advantages which 
the low-temperature processes had formerly in that 
matter had definitely been lost, because it had been 
proved that a fuel which would serve the same purpose 
could be produced under high temperature conditions. 
He did not accept the view that low-temperature 
carbonisation would lead the van in that matter. 





The cost of a plant carbonising 500 tons of coal per | 


day and converting it into semi-coke, crude tar, crude 
spirit and unpurified gas, but not distilling or refining 


any of its liquid or gaseous products, varied over a | 


wide range according to design. Estimates varying 
from £75,000 to £180,000 had been given to him for 
such a plant. No such plant could be expected to 
work at full output every day in the year, because it 
would have to be shut down occasionally for overhaul 
and repairs, cleaning, &c., and market fluctuations 
would result in variations of output. Therefore, he 
assumed, the annual throughput of coal would not 
exceed 150,000 tons. If the eapital cost of the plant 
were £70,000 it would have to stand a charge, in 
addition to cost. of raw material, operating and other 
costs of £24,000 per annum, or 2s. 9}d. per ton of 
coal treated. Should the plant cost £180,000 the 
annual capital charges would be £54,000, or 7s. 24d. 
per ton, which was a large amount to expect from a 
ton of coal on top of all other costs by merely con- 
verting it into other forms of heat-producing materials 
of no greater calorific value than the original. Further- 
more, it was necessary, in estimating, to take account 
of the inevitable rise which would occur in the price 
of small coals when many low-temperature plants were 
operating, and not to take too optimistic a view as 
to the value of the products produced, as was some- 
times done. At the same time, Mr. Pope claimed to 
be an optimist as to the ultimate commercial success 
of low-temperature carbonisation. 

Mr. J. Gram (Chief Chemist, Norwegian State 
Railways) referred to a special deposit of cannel 


| 
| 
| 





jand the gas industry 


There were two very old horses who had been in the 
shafts for a number of years the coke oven industry 
and once they began to pull 
in double harness more rapid progress would be made. 

Col. N. Thwaites said that he believed that the price 
of low-temperature oil to-day was over 100s. per ton, 
whereas the price obtained for crude petroleum was 
something like 70s. After observing that the 
enthusiasts for low-temperature carbonisation were 
now being supported by those who had before 
been pessimistic or apathetic, he said that the great 
problem with regard to low-temperature carbonisation 
to-day was the initial cost of erection of plant, and he 
believed the problem would be entirely solved if that 
could be reduced. There was already a tendency in 
that direction in connection with recent plants. 

Colonel W. A. Bristow gave results of the working 
of the Parker process, and said that as the result of 
the work carried out during the past twenty-two years, 
and particularly in the last year or two, during which 
160 full-scale retorts had been in continuous opera- 
tion, the process had arrived at a stage at which 
technical difficulties had been removed and com- 
mercial success assured. Each week 1750 tons of coal 
were being carbonised, and not one retort out of the 
160—most of which had been in operation for over 
a year—had had to be put out. of action. The gross 
profit weekly, as shown by the balance sheets, was a 
larger percentage than that derived from any other 
branch of the coal or carbonisation industry. 

Mr. Roy Illingworth referred to a simple plant 
in which any type of coal could be carbonised that | 
had been evolved. 





with cast iron H pieces across it, and could be readily 
designed to suit any particular class of coal. It had 
been in operation for five years and was still working, 
and maintenance costs had been extremely low. A 
plant of the type was being installed in Kent for 
some British steel manufacturers. Finally, he 
emphasised that the immediate position which low- 
temperature carbonisation could take, was in no sense 
antagonistic to any other industry. 

Mr. E. Stansfield pointed to the conditions which 
would have to be met by low-temperature carbonisa- 
tion plant in Western Canada, having regard to the 
fact that many people in Alberta had been approgched 
by supporters of different processes who were 
obviously ignorant of the economic conditions. Such 
processes would have to compete with the wide range 
of coals in Alberta, which included coals which were 
naturally smokeless ; they would also have to com- 
pete with natural gas and with natural petroleum and 
bitumen, while, in addition, the freight rates on coke 
were higher than on coal, so that the coke would have 
difficulty in competing with the natural smokeless 
fuels. 

Dr. Thole, dealing with the by-products of low-tem- 
perature processes, said that the gas was of excellent 
quality and should produce a good profit. The value 
of the solid fuel depended on the raw material used ; 
some grades were practically valueless, whilst others 
had a high market value. The tar contained 25 per 
cent. of a pitch which was definitely inferior in many 
qualities to the pitch from high-temperature tar. It 
also contained a spirit—and further spirit could be 
stripped from the gas—-which was a definite asset. 
The large bulk of products lying between the spirit 
and the pitch, however, presented a serious problem, 
and he expressed the view that the liquid products had 
by no means the value sometimes attributed to them, 
while the methods of working them up into finished 
products were so far unknown. 

Dr. A. E. Dunstan (Anglo-Persian Oil Company) 
said that low-temperature tar demanded a technique of 
its own, and it was no use trying to apply the ordinary 
routine methods of distillation current in the high- 
| temperature tar industry. Petroleum chemists were 
ino less interested than others in indigenous supplies 
| in this country, and welcomed every possible source of 
| oil, petrol and tar. They were out to make the best 

use of it, and their work had been directed to obtain 

ling the maximum value from coal. Many experi 
ments on the cracking of the oils obtained by low 
temperature processes had been carried out, and it 
was his considered opinion that, by simplifying the 
refining work and getting out the two main products, 
petrol and coke, both of which were readily 
marketed, the best possible thing was being done 
with low-temperature tars. 

The authors of the papers intimated 
would reply to the discussion in writing. 





that they 








THE INSTITUTION OF MINING ENGINEERS. 


Tue thirty-ninth annual general meeting of the Institu- 
tion of Mining Engineers will be held, by permission, 
at the Rooms of the Geological Society, Burlington House, 
Piccadilly, London, W. 1, on Wednesday and Thursday, 
October 24th and 25th next. The following programme 
has been arranged :—On Wednesday, October 24th, the 
annual general meeting will be opened at ll a.m. After 
the transaction of the customary business the Medal of 
the Institution will be presented by the President to Sir 
Henry Hall, I.8.0., to whom it has been awarded “ in 
recognition of his long and distinguished services in the 
advancement of the science and technology of mining.”’ 
The following papers will be submitted for discussion : 
(1) “Atmospheric Conditions in Indian Coal-mines sn 
(Fifteenth Report of the Institution Committee on “ The 
Control of Atmospheric Conditions in Hot and Deep 
Mines *’), by Dr. David Penman ; (2) “ The Light given 
by Various Types of Miners’ Lamps,’ by Charles C. Reid 
and Albert V. Reis; and (3) “ The Sizing of Coal for 
Briquetting,” by J. K. Homer. If time permits, the 
following papers, which have already appeared in the 
Transactions, will be further discussed :—(a) “ Extracts 
and Recommendations from the Report of the Water 
Dangers Committee,” by T. Greenland Davies, H.M 
Divisional Inspector of Mines (Trans. Inst. Min. E., Vol 
Ixxv., page 392) ; and (b) ** Mine-rescue work in the United 
States,’ by George 8. Rice, Chief Mining Engineer, U.S.A 
Bureau of Mines (Trans. Inst. Min. E., Vol. Ixxv., page 
426). ; 

At 2 p.m. a limited number of members will assembk 
at the foot of the Duke of York’s Steps, The Mall, and 
proceed by motor-coach to the Fuel Research Station, 
Greenwich, and make an inspection of the station. 

On the Thursday, at 10 a.m., the annual general meeting 
in the Rooms of the Geological Society, Burlington House, 
will be resumed. 

On the Friday, October 26th, a limited number of 
members will pay a visit to the works of Allen West and 
Co., Ltd., Brighton, leaving Victoria Station at 10.5 a.m. 








In 1883, by the Cheap Trains Act, railway companies 
were relieved of the passenger duty on one-penny per mile 
fares. That concession was, however, bought at a great 
price, as, in return, the companies were bound to issue 
workmen's tickets, and the reduced rates for sailors and 
soldiers, instituted under the Railway Regulation Act of 
1842, were enlarged. We are led to mention that point 





in railway history because the companies recently hav 


It was really a chamber oven | made further concessions to the military. 
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The New Nelson Motor Liner 
Highland Monarch. 


"Tut passenger and refrigerated 
cargo motor vessel “‘ Highland Monarch,” the first of 
five liners for H. and W. Nelson, Ltd., after 
completing successful trials on the Clyde, left Belfast 
on Tuesday morning, October 2nd, and arrived at 
Tilbury the following Thursday. She is scheduled to 
sail on October 18th on her maiden voyage to Brazil 


new twih-screw 


new 








rating equipment. These new ships 
notable advance in both size and type, and they 
should certainly enhance the present popularity 
of the Highland ships belonging to the Nelson Line. 
The purpose of these new motor vessels is to provide 
high-class accommodation for a limited number of 
first-class passengers, along with a small number. of 
intermediate-class passengers and some emigrants, and 
to give at the same time large refrigerated space for 
the increasing trade of the owners in chilled meat, 
fruit and provisions exported from the South American 
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Fic. 1 
and the Argentine a Spain and Portugal. Work is 
already well advanced on the other four ships, and 
Harland and Wolff, Ltd., hope to deliver the “* High- 
land Chieftain ’’ early in 1929, and to complete the 
building programme by the end of that year, so that a 
fortnightly service of the new motor vessels can be 
maintained. By the invitation of the owners, we were 
pleased to be able to accompany the new liner round 
from Belfast to London, and to examine for ourselves 
the propelling and auxiliary machinery and the refrige- 


4000 S.H.P. PORT ENGINE OF THE HIGHLAND MONARCH ON THE TEST 


Continent. Incidentally, it may be remarked that 
the new Nelson liners are among the largest and most 
up-to-date refrigerated vessels afloat. 

A general view of the ship is given above. She is 
of pleasing appearance, the hull being finished in a 
French grey, with a red colouring below the water- 
line and a white superstructure. The characteristic 
colouring of the Nelson Line funnels, with the black 
and white bands on a red base, has been well repro- 
duced on the two short funnels which we are coming 


» 
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to associate with all the larger Harland and Wolff 
built motor vessels. As will be seen from our illus 
tration, the bridge is a separate structure forward ot 
the first-class passenger quarters, in which accom.- 
modation is provided for the deck officers. The first- 
class state-rooms and public rooms are arranged 
amidships on the shelter, bridge, promenade, and 
boat decks. The first-class cabins are mainly two- 
berth rooms, with light oak furniture. The electric 
radiators, ceiling fan, and berth lights are under the 
control of the passenger. For the public rooms an 
Old English scheme of decoration in the Tudor style, 
which was specially prepared by the owners, has been 
carried out. There is a pleasant dining saloon, 
panelled in dark oak and provided with divided 
recesses on three sides. The passengers are seated 
at small tables and effective lighting arrangements 
have been introduced. The main public rooms are 
on the promenade deck, and include a recreation-room 
and lounge forward, with the smoking-room and 
verandah aft, which compartments are connected 
with corridor apartments fitted out as writing-rooms. 
These rooms are decorated and furnished in various 
shades of oak, and tribute must be given to the 
excellence of the woodwork and decorations, which 
were supplied by Heaton, Tabb and Co., Ltd., 
Cricklewood, an allied firm of Harland and Wolff, Ltd. 
The intermediate-class passengers are accommodated 
further aft, and the rooms include a dining saloon, 
smoke-room and ladies’ lounge, with state-rooms ol 
the two and four-berth types. The emigrant accom 
modation is of a high order generally. 


SAFETY AND NAVIGATING EQUIPMENT. 


The ship has been constructed to meet the Board of 
Trade and Lloyd's A 1 class requirements, and also to 
comply with the Spanish and Argentine laws relating 
to the carriage of emigrants. The subdivision 
the hull includes nine bulkheads, with water-tight 
doors electrically controlled from the bridge on the 
Harland and Wolff system. A double bottom runs 
the whole length of the vessel and it contains com 
partments for the of ballast water, fresh 
water and oil fuel. 

The wireless equipment was supplied by Siemens 
Brothers and Co., Ltd., of Woolwich, which firm also 
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provided the engine-room and docking telegraphs. 
The wireless installation consists of a valve trans- 
mitter capable of sending on a continuous wave or an 
interrupted continuous wave messages on wave 
lengths from 520 m. to up 3000 m., while the receiver 
covers all wave lengths from 20 m. to 20,000 m. 
There is also provided an ‘* Auto-alarm”’ device, 
which, in accordance with the Board of Trade regula- 
tions, enables a continuous watch to be dispensed 
with. A 4-kW emergency transmitter of the quenched 
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spark type is also provided. An interesting part of 
the equipment is the direction finder, which is fitted 
in the chart-room. One lifeboat is fitted out with a 
complete wireless equipment, capable of transmitting 
and receiving on a 600 m. wave length. The life- 
boats are carried in Welin type davits, with Laurence 
Scott hand-operated boat-lowering gears. When the 


two forward lifeboats on the boat deck are partially 
wung out, a clear deck space of about 60ft. by 69ft, 
A novel feature of 


available for sports and games. 











differs somewhat from the motors of the “‘ Asturias,” 
and we noted that considerable development has taken 
place, since the first engines of this four-cycle, double- 
acting type were built. From the view given, it will 
be seen that the continuous air inlet manifolds have 
now been dispensed with in favour of short individual 
air inlet pipes. Such an arrangement gives better 
access to the valve gear, especially at the lower 
cylinder covers. It may further be seen that there 
is now a single entablature on the top of the main 








Fic. 2-200 kW. AUXILIARY GENERATOR SET 


the deck-lighting equipment is the provision of flood- 
lights, which can either be utilised to illuminate the 
sea for the full length of the vessel, for operating the 
lifeboats, or can be turned inwards for deck illumina- 
tion. On the boat deck similar lights can be utilised 
either for working the lifeboats or for the general 
illumination of the funnels, thereby making the 
vessel easy to identify both at sea or in port. A 
successful demonstration of the funnel lighting was 
given in the English Channel the second night at sea. 

The compasses are of the * Kelvin ’’ type, and the 
steering gear is operated on the MacTaggart Scott 
patented telemotor system. The steering gear, which 
is of the Hele-Shaw Martineau type, with tour rams, 
s operated hydraulically by two Hastie pumps, 
driven by 60 B.H.P. Laurence Scott variable-speed 
motors, and it was made.at Harland and Wolff's 
Scetstoun works. 

Other deck auxiliaries include eighteen Laurence 
Scott electrically-operated 5-ton and 3-ton winches 
for cargo-handling purposes, and two 7-ton side- 
warping winches, arranged at the after part of the 
ship for docking. The anchor windlass was supplied 
by John H. Wilson and Co., Ltd., of Birkenhead, and 
it is electrically driven by an 85 B.H.P. motor. 

On the boat deck there is installed an emergency 
lighting and power plant, consisting of two 50-kW 
Harland-B. & W three-cylinder oil-electric generator 
sets, complete with a switchboard, which is inter- 


connected with the main board. These sets are of 
compact design, with a short stroke, and the bed 
plates are mounted upon a ‘* Mascolite ’ foundation, 
so that vibration may not be transmitted to the ship's 
structure. The engines work on the air injection 
principle, and large air storage bottles are provided, 
which can be used to start the oil engines driving the 
main refrigerating plant, should this be required in 
case of emergency. 


THe MAIN PROPELLING AND AUXILIARY MACHINERY. 


Both the two main propelling engines and the four 
200-kW oil-electric generator sets are accommodated 
in a single engine-room. Fig. 1 shows the port 
engine of the “‘ Highland Monarch ”’ on the test bed 
at the builder’s works. The engines are of the eight- 
cylinder, four-stroke, double-acting type, with the 
three-stage air injection compressors directly driven 
from the crank shaft at the forward end of the engine. 
The cylinders are cooled by fresh water and the pistons 
with oil, sea water cooling being reserved for the 
exhaust pipe jackets and the fresh water and lubricat- 
ing oil coolers. In details of design the engine 


frames, into which the cylinder jackets, along with 
the square cylinder covers are inserted. At the end 
eylinder of our illustration the through-going tension 
bolts which take the working stresses of the engine 
will be clearly seen. A noticeable improvement has 
been made in the design of the brackets which support 
the cam shafts and the reversing shafts at the front 
of the engine. These are now made in cast steel, and 
are of T section. They also provide supports for the 
top and two intermediate platforms, which have now 
been extended around the sides of the engine, so that 


and they run very steadily. The auxiliary pumps 
which provide the cooling water and lubricating and 
cooling oil are disposed around the sides of the engine 
room and at the forward and after bulkheads. We 
noticed that a new neat type of angled worm drive 
electrically-operated turning gear is now employe:|. 
and that the Michell type thrust bearings aft of the 
main engine fly-wheels are each provided with «a 
thrust reading device. The arrangement for dealing 
with the fuel and lubricating oils are very complete. 
There are large ready-use tanks fitted with indicators 
at the after end of the engine-room, and the fuel can 
be treated in three totally enclosed Sharples centri 
fugals, if desired, two similar machines of the open 
type being provided for the lubricating oil. Arrange 
ments are made, however, to strain the oil in ci: 
culation continuously, which process is carried out 
in two sets of “ Auto-Klean ”’ strainers, fitted port 
and starboard. One of these units is shown in Fig. 3. 
The oil passes through fixed cartridges composed 
of thin plates, with which are interleaved the cleaning 
By rotating the handles shown at the end of 
the cartridges, any dirt is wiped off from the discs 


discs. 

















Fic. 3 *“AUTO-KLEAN'' STRAINER 


and falls into a suitable receptacle. These strainers, 
which are designed for a through-put of 180 tons of 
oil per day, are some of the largest of their type vet 
constructed. 

Ventilating air is supplied to the engine-room by 
two large fans on the boat deck and another fan aft 
which delivers air through the tunnel spaces. The 
air is continuously extracted by the engine suctions. 

In Fig. 2 we show one of the four six-cylinder 
auxiliary generator sets, which are of new design. The 
six-cylinder unit has been chosen as giving better 
balance conditions than were possible with the earlier 
four-cylinder units, and the engine has a comparatively 
long stroke and is designed to develop about 50 B.H.P. 
per cylinder, when running at the normally designed 
speed of 225 r.p.m. The new engines are steady, and 
free from vibration and it is difficult to tell on deck if 
any of the auxiliary sets are running. As Fig. 2 shows, 
the main bed-plate is built up in two pieces, and the 
forward end is extended to carry the generator frames. 
A neat type of self-contained electric turning gear is 
fitted at the back of the engine near to the fly-wheel ; 
while the air compressor with its larger intercoolers 
is mounted at the forward end of the bed-plate. The 
crank case is so designed that large removable doors, 

















Fic. 4-310 B.H.P. O11. - DRIVEN AMMONIA COMPRESSOR 


access is conveniently given to the main switchboard 
forward and to the stores and workshops at the port 
and starboard sides of the ship. In the workshop 
there are electrically-driven machine tools, includ- 
ing an exhaust valve grinding machine made by 
Campbell and Isherwood, Ltd., of Liverpool. 

On the intermediate platforms room is found for the 
large lubricating oil supply tanks, and stowage is pro- 
vided for the spare parts. There is a well-arranged 
control station between the two engines at bottom 
platform level. The main engines are moderately 
rated at about 70 lb. brake mean effective pressure, 


which are placed between the frames, give complete 


access to all running parts. The square cylinder covers 
and jackets are made in a single unit, and are mserted 
into the entablature. As with the main engines, the 
cam shaft is chain driven, this drive being totally 
enclosed in a casing at the fly-wheel end of the engine. 
Both the air inlet and the exhaust pipes are arranged 
vertically at the back of the engine, and a starting 
platform along the front of the engine enables the 
valve gears to be inspected. The cams are neatly 
enclosed in an oil-tight casing, and the fuel pumps 
form a separate unit at the generator end of the unit. 
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The air compressors on the auxiliary engines are 
made specially large, so that an excess of compressed 
air is available for starting and manceuvring the main 
This air is stored in four large cylindrical 


engines. 
air vessels of about 6ft. diameter, 
modated in the engine-room wings at 
platform level. For emergency purposes a 
steam-driven air compressor is also titted. 


which are accom 


boat deck level in the engine-room hatch. 


engines. 
stopped, two 
also provided. 
equipped kitchens and galleys, 


‘Clyde System ” 


operated kitchen equipment. 


THE REFRIGERATING EQUIPMENT. 


Special interest attaches to the refrigerating equip- 
and her sister 
not alone on account of the large size of the 
we believe, in 
marine refrigeration practice the two large ammonia 
compressors are directly driven by oil engines. In 
4 and 5 two views of the compressor units are 

The whole plant consists of two double-acting 
horizontal ammonia compressors, as shown, together 


ment of the “ Highland Monarch ” 
ships, 
plant, 


but because for the first time, 


Figs. 
given. 


conditions. 


intermediate 
small 
The steam, 
which is required for heating and cooking and for 
working the emergency air compressor set just referred 
to, is generated in a large exhaust gas-fired boiler of 
the Clarkson thimble-tube type, which is installed at 
Arrange- 
ments are made whereby the boiler can be supplied 
with exhaust gases from either or both of the main 
For port use when the main engines are 
oil fuel burners are 
The steam is largely used in the well- 
which are also pro- 
vided with oil-fired ovens, and extensive electrically 


at 17 


designed for. 


ballast 


The pistons which are used are slightly 
longer than the ordinary 
for the liner clearance is fitted. 
are arranged to exhaust 
isolating valves are provided on each engine. 


pistons, and an adjustment 
The two engines 


into a common main, and 


At the recent trials at the makers’ works the engines, 


9 r.p.m., 
overload 


mean 


Cent. was 


exhaust 


102 deg. 


which have a bore of 16}in. with a stroke of 24in., were 
tested for eight hours with an output of 308 B.H.P. 
which trial was directly 
trial at 
running at the same speed. 
Diesel fuel oil was 0- 
load. A 
307 deg. 
temperature being 69 deg. Fah. and the mean outlet 
temperature 
showed that the engines ran smoothly at 92 r.p.m., 
developing about 159 B.H.P. 


followed with 
B.H.P., with the engines 
The fuel consumption on 
per B.H.P.-hour at full 
gas temperature of about 
the cooling water inlet 


339 
397 Ib. 
recorded, 


Fah. The slow-speed trial 


During the voyage the engines were run up, and we 


were impressed by the 
absence of 
horse-power rating is only from 60 Ib. to 
square inch for normal service, and the plant would 
seem to be fully capable of doing the work it is 
A feature of the design is that the 
refrigerating plant is independent of the main engine- 
room, and in the event of that room being flooded, 
the engines can be started by compressed air from 
the emergency lighting set, and cooling water can be 
supplied from a special totally submersible bilge and 
provided in the main engine-room. 
The trip round from Belfast was a most enjoyable 


pump, 


vibration. 


general quiet running and the 
The mean effective brake 
70 Ib. per 














FiG. 5--HORIZONTAL OIL-DRIVEN AMMONIA COMPRESSOR 


with an electrically driven compressor of the variable- 
speed type for the provision chamber work. Each 
compressor is complete with its ammonia condensers 
and evaporators and vertical spindle Drysdale 
‘Upright type brine pumps. The whole of this 
installation, which works on the closed system, was 
supplied and fitted by the Liverpool Refrigeration 
Company, Ltd., of Liverpool. The brine mains include 
special pipes for “ chilling,” “* freezing,’’ and ‘‘ thaw- 
ing ”’ brine, and they are carried from the evaporator 
room to four distribution houses, which are arranged 
in different parts of the ship in close proximity to the 
cargo spaces they are designed to serve. Each section, 
which comprises 160 circuits, is connected up to a 
useful little instrument termed the “‘ Flowmeter,” 
which, by measuring the pressure drop across restricted 
nozzle outflows, enables the engineer in charge to 
determine the amount of brine flowing in each circuit. 
This imstrument, like many other features of the 
ship’s equipment, is the invention of Mr. A. R. T. 
Woods, the general manager of the Nelson Line, and 
it was supplied by the Palatine Engineering Company, 
Ltd., of Liverpool. 

The two main ammonia compressors each have 
a bore of 11}in., with a stroke of 15in., and are designed 
to run at speeds varying from 90 up to 125 r.p.m. 
They are mounted on a heavy cast iron bed-plate, 
to which the engine framing is bolted. The oil engines 
were designed and built by the Premier Gas Engine 
Company, Ltd., of Sandiacre, near Nottingham. As 
our illustrations show, they are of the four-cylinder, 
horizontal, single-acting, vis-d-vis type. As regards 
the general design of the cylinder heads and valve 
there is little departure from the standard 
engines supplied by the same firm for pumping and 
electric lighting work. The vis-a-vis arrangement has, 
however, necessitated some slight modification to the 
ordinary design of fuel pump and governor control 
gears. ‘The governor is placed at the side of the engine 
and is driven by spiral gearing from the crank shaft ; 
the same drive also operates the lubricating oil pump. 
The governor is of the vertical Hartung type, and is 
provided with a hand-operated speeder gear, and a 
speed indicator. A side shaft drives the cam shafts, 
which are arranged below the cylinders at each end 
of the engine. There is a special adjustable coupling 
fitted to each cam shaft which enables the fuel pump 
setting to he altered for permanent slow-running 


years, 


facture of 


on the 


one, and the absence of vibration in the ship was the 
subject of frequent comment. 
* Highland Monarch ” 
motor vessels of the year, 
may justly be proud of her. 

The principal dimensions and particulars of the | 
* Highland Monarch ”’ 
in the following table : 


Hull Particulars 


Length between perpendiculars 


Breadth moulded 


Depth to upper deck 


Displacement 
Gross tonnage 
Service draught 


Designed service speed ‘ .. li knots 
Passenger Accommodation, 
Number of first-class passengers 
Number of intermediate-class am ngers 66 
Number of emigrants i pet 
Cargo Hold Capacities. 
Total refrigerated cargo space. . 
Total cargo space not insulated 


Main Propelling Machinery. | 


Number of engines 
Number of cylinders 
Type 


Designed output, each 


Normal s 
Bore of cylinders _ 
Stroke 


Auxiliary 
Four 200-kW, 
w 
Two 50- kW, three- 
B. & W. 


six-cylinder, 


emergency sets. 


There is no doubt that 
is one of the outstanding 
and her owners and builders 


and her sister ships are given | 





135 


Up to 600 


| 


500,000 cub. ft. | 
60,000 cub. ft. | 


Two } 
eac h engine . .. Eight 
Harland—B. & W. four-stroke 

double-acting 
4,000 S.H.P. 
100 r.p.m. 
680 mm 
1,600 mm. 


Generator Seta. 


four-stroke, 8.A. Harland- 


cylinder, four-stroke, 8.A., Harland— 








NEW PETTER ENGINE WORKS AT YEOVIL. 


A NEw factory, which will be used solely for the manu- 
Petter oil engines, 
erected at the Westland Works of Petters, Ltd., 
It comprises two bays, 
and a width of 53ft., 


large 


and is served by a siding from the 
main railway line, which also gives access to the foundry. 
The new building is a steel-framed structure sheeted with 
corrugated asbestos. 
north side and ashestos sheeted on the south side, 


has recently been 
Yeovil. 
each having a length of 332ft. 


The quarter pitch roof is glazed 





| Botany : 


| C.M., 


| published without discussion :—A 


|. (Barnstaple), FE. C. Cookson, B.Se., 





while in one of the gable ends there is a single series of 
glazed panels, 7ft. 6in. deep. The various departments 
include a machine shop, an erecting shop, and a testing 
bay. For the machine shop floor, 2in. boards are used, 
which are secured to dovetail-shaped wooden fillets em- 
| bedded in concrete. The building work was entrusted 
to Braithwaite and Co., of Newport, and Mellowes, Ltc.. 
of Sheffield, carried out the glazing work. Operations 
were began at the end of May last, and by the beginning of 
September the erection, sheeting and glazing of the new 
building were completed. Work on the equipment is now 
proceeding. Most of the machine tools will be electrically 
driven. Included among them will be one of the largest 
turret lathes in the country, exhibited by H. Ward 
and Co., Ltd., of Birmingham, at the recent Olympia 
Exhibition. The crane equipment comprises four electric 
cranes, one of 25 tons capacity and another of 5 tons 
capac ity, in the erecting and testing shops, with one of 
5 tons and another of 10 tons capacity in the machine 
shop bay. To the south of the building there is a gantry 
equipped with two 5-ton cranes which serve the core box 
and casting dumps. The arrangements are such that 
castings can be brought direct from the foundry to the 
machine shop. 

In the testing department, Heenan and Froude water 
brakes are being installed and the pressure of water re 
quired for these dynamometers will be maintained by an 
overhead water tank carried on a tower 50ft. above the 
testing floor, having a capacity of 3000 gallons with a sump 
tank of double that capacity. Additional electric generator 
sets are being installed in the main power-house and the 
hot water from the engine jackets will be utilised to heat 
the new building. 



























































EDUCATIONAL INTELLIGENCE. 










UnNIversity oF Lonpon, Kixe’s Cottece: Faccity or 
ENGINEERING. The following public lectures have been 
arranged :—Department of Mechanical Engineering: ‘A 
Hundred Years of Naval Engineering,’ by Engineer-Captain 
Edgar C. Smith, O.B.E., R.N., Retd., on October 16th, 23rd 
and 30th, at 5.30 p.m. Department of Civil Enxineering : 
* Modern Developments in Water Supply,”’ by H. J. F. Gourley, 
M.Eng. (Liverpool), M. Inst. C.E., M. Inst. Water Eng., M. Am. 
Soc. C.E., F.G.S., on November 6th and 20th and December 4th, 
at 5.30 p.m. The courses are free to regular students of the 
College Faculty of Engineering. For others, the fee for each 
course is 10s. 6d. Students of other colleges and technical insti- 
tutions and students or graduates of professional institutions 
| are admitted at one-half the above fee. 







































In celebration of its Centenary Year, the University of 
London, King’s College, Strand, has arranged the following 
course of nine public lectures in the Faculty of Science. They 

| will be delivered on Wednesdays, at 5.30 p.m., in the Michaelmas 

| term, under the genera! heading “* The Indebtedness of Industry 
to Pure Science."” Admission will be free without ticket. October 

17th, Introduction, by Sir Oliver Lodge, D.Se., LL.D., F.R.S.; 

chairman, the Principal of King’s College. October 24th, “* The 

Réle of Chemistry in the Life of the Nation,” by A. J. Allmand, 

M.C., D.Se., F.1.C., Professor of Chemistry ; chairman, the Rt 

| Hon. Lord Melchett. October 31st, “* Electrical Science ani 

| Industry,” by Ernest Wilson, M. Inst. C.E., M.LE.E., William 
| Siemens Professor of Electrical Engineering; chairman, Sir 
| John Snell, G.B.E., M. Inst. C.E., M.I.E.E. November 7th, 

“The Human Factor,” by F. A. P. Aveling, M.C., D.Se., Ph.D., 
Reader in Psychology ; chairman, Lord Askwith, K.C.B., M.A., 
D.C.L. November l4th, ** Physiology and National Efficiency,’ 
by R. J. 8. McDowall, D.Sc., M.B., Ch.B., F.R.C.P. (Edin.), 
Professor of Physiology ; chairman, Dr. Andrew Balfour, C.B., 

C.M.G., M.D., D.8e., LL.D., F.R.C.P November 21st, ‘* Elec 

trical Communication and its Indebtedness to Physics,’ by 

E. V. Appleton, M.A., D.Se., F.R.S., Wheatstone Professor of 
Physics; chairman, Senator Marconi, G.C.V.O., D.Se., LL.D., 

M. Inst. C.E. November 28th, ** The Practical Applications of 

Zoology,’ by Doris L. Mackinnon, D.Sc., Professor of Zoology ; 

chairman, the Rt. Hon. Walter Guinness, D.S.O., Minister of 

Agriculture. December 5th, ‘The Relation of Botany to the 

Grain, Rubber and Cotton Industries,” by R. Ruggles Gates, 

M.A., B.Se., Ph.D., LL.D., F.L.8., F.R.A.L, Professor of 

chairman, Sir Daniel Hall, K.C.B., M.A., D.Se., 

LL.D., F.R.S. December 12th, “‘ The Influence of Geology on 
Modern Life,”” by W. T. Gordon, M.A., D.Sc., F.R.S.E., Professor 

of Geology ; chairman, Sir John 8. Flett, K.B.E., M.A., M.B., 

D.Se., LL.D., F.R.S 















































































Tae Institution or Crvit,. Enaineers.-—The Council of the 


| Institution of Civil Engineers has made the following awards 


for session 1927-1928 in respect of selected engineering papers, 
Telford Premium and an 


Indian Premium to Mr. F. C. Griffin, M. Inst. C.E. (Cale atta) : 





| Telford Premiums to Messrs. R. A. Inglis, Assoc. M. Inst. C.E. 
| (Buenos Aires), A. C. Vivian, Assoc. M. Inst. C.E. oh ma 
Persian Gulf), H. Herrod, B.Sc. Asaoc. M. Inst. C.E. (Southsea), 


G. Parker, M. Inst. C.E. (Cairo), and A. O. W. D. Pinson, M. Inst. 
C.E. (Cairo); and in respect of papers read at students’ meet 
ings in London or by students before meetings of local associa- 
tions during the same session :—-The James Forrest Medal and 


a Miller Prize to Mr. G. L. Goulden, Stud. Inst. C.E. (Man 
chester): and Miller Prizes to Messrs. A. J. P. Pashlar, Stud. 
Inst. C.E. (Birmingham), W. T. Shaddock, Stud. Inst. C.F. 


M. mr CLE. (London), 


Assoc. 


W. H. G. Mercer, B.Sc. Tech., Stud. Inst. C.E. (Mane — 
Cc. O. L. Gibbons, M.Sc., Stud. Inst. C.E. (Stourbridge) E. 
Richardson, Stud. Inst. C.E. (Manchester), J. 8. Robe i Ma 


Stud. Inst. C.F. nee ., Stud. Inet. 


C.B. (Glasgow). 


(Glasgow), and 8. N. Kelly, 


Tue InstiTruTion oF ENGINEERS-IN-CoARcE.—-On Wednesday 
evening the new President of the Institution of Engineers-in- 
Charge, Mr. H. G. Burford, took the chair and delivered o short 
presidential address, in which he spoke of the aims and objects 
of the Institution and of the important position occupied by 
engineers-in-charge in the modern world. He thought it mus 
be admitted that they could not fulfil their obligations with satis- 
faction unless they fully recognised the importance of the word 

‘service.’ He then touched upon the duties of the engineer-in 
charge and said “* it is nothing short of suicide and more than the 
first signs of insanity for any employer to make his engineering 
staff impotent by overloading it to a degree which makes it 
impossible to function properly.” Coming to the question of the 
training of men for the position of engineers-in-cherge, Mr. 
Burford spoke very strongly in favour of the apprenticeship 
system. ‘‘ We should,” he said, “encourage the young men 
who have chosen this walk in life to apply their energies to 
become skilled artisans by giving them all the assistance possible 
to study at various centres where technical training is provided, 
but firstly the youth must put knowledge and experience before 
the question of the money he is going to earn.”’ The address 
was very well receivod by a large audience. 
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Railway Matters. 


THe Council of the Institute of Transport has awarded 
the two gold medals 
for engineering— presented by 
Association, to Mr. E. 
Southern Railway Electrification,” and to Mr. Raymond 
Carpmae! for that on “ Safety and Speed on Railways.” 


the Railway Companies’ 


THE question of wagon requirements in India, in the 


light of the improvements which have been brought about 
by better organisation and methods of working, aided by 
the large sums of money which have been made available 
during the last two or three years, has been examined by 
the Railway Board, and one result was that the percentage 
of wagons under repairs was reduced from 7-4 per cent. in 
1923-24 to 5-8 per cent. in 1926-27. 


Tue Canadian National Railways have placed orders for 


55 locomotives with Canadian factories. The Canadian 


Locomotive Company of Kingston., Ont., has received an 


order for 15 locomotives of the Santa Fé 2-10-2 type, 
and 10 eight-wheel shunting engines. The Montreal Loco- 
motive Works has received an order for 10 eight-wheel 
shunting engines, and 20 locomotives of the northern type 
known as the “6-100” class. In addition to the order, 
the National System is making inquiries for five loco- 
motives of a modified design of the mountain type used on 
the main passenger and freight service. It is understood 
that both the Canadian National and the Canadian Pacific 
will shortly place large orders for additional car equip- 
ment, their requirements having considerably increased 
owing to the growth of traffic, and the construction of 
Western branch lines. 

Tue Railway Returns for 1927 show that steam loco- 
motives of all classes consumed 55 Ib. of coal per engine 
mile ; for passenger work it was 49-80 lb. per engine mile, 
for freight service it was 64-84 ]b., and for shunting 
41-17lb. The passenger engines of the London and North- 
Eastern burned 53-78 lb., and the London, Midland 
and Scottish 53-28 Ib., as against 43-48 Ib. on the Southern 
and 40-98 lb. on the Great Western. The contrast in 
freight service is even greater, as while the latter two re- 
quired 54-66 Ib. and 56-83 Ib. respectively, the London, 
Midland and Scottish used 64-81 Ib. and the London and 
North-Eastern as much as 71-341b. It may, though, be 
observed that the average freight train load on the London 
and North-Eastern Railway was 137-28 tons, as against 
108-12 tons on the Southern, 135-60 tons on the Great 
Western, and 128-39 tons on the London, Midland and 
Scottish. 

THE completion of the Manitoba and Northern Railway, 
extending from the Hudson Bay line to the Flin Flon Mine, 
a distance of 85 miles, was celebrated on September 22nd, 
by the driving of the last spike. The railway was com- 
pleted three months before the time specified in the con- 
tract, and the contractors are entitled to receive a bonus 
of 250,000 dollars for hastening the work, which was 
attended by great engineering difficulties. That the line 
should be in operation before the setting in of winter is 
of great importance to the mining interests, as it will enable 
25,000 tons of.material to be taken in for the construction 
of a power plant at Island Falls for the supply of electric 
energy for the Flin Flon and other mining properties. 
This material will be required to be taken from Flin Flon 
to the plant by a winter road approximately 65 miles in 
The initial development will be in the neighbour 
hood of 36,000 horse-power, and will bet ween 
6,000,000 dollars and 7,000,000 dollars. 


length. 


cost 


THERE have been three railway accidents at Euston 
this year—two buffer-stop collisions and a collision between 
an empty carriage train and a train, without its engine, 
which was about to leave for Wolverhampton. The last 
named occurred on April 30th, and was due to the empty 
carriage train being turned into No. 12 platform road, 
where stood the carriages for Wolverhampton, instead 
of with No. 13. Two signalmen were working in No. 2 
signal-box, and the man who actuated the signal for the 
empty carriage train assumed that the other man had 
moved the points to suit. The signal in question was a 
shunting signal, which applied to any one of four roads, 
and thus the former man was able to pull over the signal 
lever although the points were not set as he intended. 
Moreover, the driver was not told that he was being turned 
into a different road from that he expected. There are 
two remedies :—(1) To give the signal a lever for each 
route ; and (2) to back circuit the platform lines so that 
the signal cannot be cleared for an occupied track. Colonel 
Mount, in his report on the accident, says that the question 
of track circuit generally is under consideration ; mean- 
while he recommends (1) and understands that it is being 
adopted . 

Rute No. 234 in the standard book of rules and regula- 
tions relates to the working, during an obstruction on one 
line of rails, of all the traffic over the other line, and among 
the provisions made is one that drivers must make frequent 
use of the engine whistle. That clause was amended 
some five or so years ago by making those particular words 
read :—** Drivers must make frequent use of the engine 
whistle by giving a series of ‘ pop ’ whistles.”’ In the last 
railway accident blue-book issued there is the report by 


Mr. Scott Main, of the Ministry of Transport, in a serious | 


accident to a gang of platelayers when relaying in Seven- 
oaks Tunnel, whereby one man was killed and two injured 
by a down train running over the up line. The men had 
heard the two blasts given by the flagman on his horn, 
which meant that a down train was approaching, and the 
driver sounded his whistle when entering the tunnel, which 
is practically two miles long, and at various points when 
travelling through it, but that man failed to give the dis- 
tinctive “ pop ’ whistles to intimate that he was on the 
facing road. The main point lies, however, in the fact that 


neither the enginemen nor the platelayers were aware | 


that such distinctive warning had to be given. Six weeks 
later a ganger was killed near Tavistock whilst examining 
his length of line. The train concerned in that case was 
also running on the wrong road, and the driver was travel- 
ling at a reduced speed and frequently sounding his 
whistle. But he did not give the series of “* pop "’ whistles, 
and, as Mr. Scott Main remarked on that occasion, “ it 
is only by operating the whistle in such a way that the 
distinctive character of the warning can be assured,” 


one for operating subjects and one 


C. Cox, for his paper on “ The 





Notes and Memoranda. 


One of the latest Bulletins issued by the University of 
Illinois, numbered 181, contains some valuable data on 
the thermal expansion of fireclay bricks, determined by 
Mr. A. E. R. Westman. 

A STRIKING contrast is provided by two files recently 
supplied to order by Sheffield Steel Products, Ltd. 
is 50in. long by lin. by jin. and has two tangs, so that it 
may be used by two men at once. 
which has two cutting faces less than 1}in. long each. 


A MESSAGE from New York makes mention of what is 


known as the Robot anti-aircraft gun, which, by means 


of sound waves, is said to be able to find its own range and 
to keep to it, adjusting it as the aeroplane moves nearer or 
farther away. 
altitude of an approaching aeroplane. The new gun, 
mounted on a moving truck, was shown at a public demon- 
stration early in October. 


It is reported in the Chemiker Zeitung that a Berlin 
chemist, Franz Franck, has produced a paper which does 
not burn when heated to temperatures as high as 700 deg. 
Cent., and which further is a very bad conductor of heat. 
The new paper is not produced by a simple impregnation 


or mixing with asbestos or other incombustible non-cellu- | 


losic material. The method employed is not divulged, 
but it is stated that the cellulose fibres are submitted to 
chemical action while in the beaten state, and that micro- 


scopic examination of the finished paper reveals no trace of | 


the treatment. 


COMMENTING on the ventilation of the engine-rooms of 
vessels fitted with internal-combustion engines, 7'he Motor- 
** We have noticed two very good systems of 
One was a 


ship says: 
eliminating bad fumes on small! motor vessels. 
tug and one was a Sound passenger-boat. The crank care 


of the trunk piston type engines, fitted on each ship, were 


tight. On both sets of engines a hole was cut in each end 


of the crank case. 


the crank case. 
on deck was piped to the front end of the crank case, and 


an air duct was led from the after end to the stack, thus 


setting up a similar but less rapid circulation of air to that 
onthetug. In both instances the circulation of air through 
the crank cases had a remarkable cooling effect upon the 
working parts enclosed.” 


Tue Bureau of Information on Nickel, Ltd., has pub- 
lished the first of a series of publications on nickel steels. 
The present issue deals primarily with nickel and nickel- 
chromium steels. 
viz., low nicke} and high nickel. It 
for a great variety of alloy steels. Two of the largest 
fields of its application are the motor car and the aeroplane. 
Reference should also be made to the series of high 
magnetic permeability alloys which includes Permalloy, 
Permex, Rhometal and Mumetal. A new alloy of the 
Invar type, Elinvar, has recently been developed. This 
contains 36 per cent. of nickel and 12 per cent. of chromium. 
It possesses at the ordinary temperatirés a practically 
invariable modulus of elasticity coupled with a very low 
thermal expansivity. The development of this alloy 
has, according to the Journal of the Royal Society of Arts, 
extended the possibilit ies of the use of single-metal! balances 
in high-grade watches and chronometers. 


A process for utilising the ‘ black lye’ or waste from 
the production of wood pulp by the chemical process has, 
according to Nature, 
a Swedish chemist, aided by an English engineer. 
** black lye” 
like product, which is then carbonised atenot above 750 
deg. Fah. in retorts, giving a whole series of valuable pro- 


One 


The other is a saw file 


It is even reported that it ascertains the 


On the tug the engine breathers were 
piped to one of the holes, and air was drawn the length of 
On the other boat a small cow! ventilator 


These are divided into two main classes, 
is clear from this 
publication that nickel is being used at the present time 


Miscellanea. 


A racrory for the-production of non-shattierable ” 
glass is to be put up at Oshawa, Ontario. 


THe Nottingham Corporation proposes to expend 
£331,000 on extensions to the sewage farm at Stoke 
Bardolph. 


Tue British coal industry has secured the contract, at 
very low prices, for the supply of 40,000 tons of coal to 
the Belgian State Railways in the three months just 
begun. 

NATURAL gas in large quantities has been found at a 
depth of about 3000ft. in Southern Alberta, and arrange- 
ments are being made for drilling several wells in the 
Cypress Hills. 


Ir was announced in the South African Mining and 


| Engineering Journal of September 8th that the Cayser 


would be put into active test in the course of 


” 


tin smelter * 
the next few days. 


Ir is announced that the sheet mills of J. Lysaghts> 
Ltd., at Newcastle, New South Wales, are to be extended 
by about 50 per cent., with the idea of ultimately doubling 
their present capacity. 

Tue London and North-Eastern Railway Company 
has recently purchased from Pease and Partners the 
Lackenby slag heap, situated near Middlesbrough, which 
is estimated to contain 2,000,000 tons of slag. 


Ir is proposed to inaugurate a mint at Shanghai with a 
capacity of 2,000,000 dollars a day, according to the Daily 
Telegraph. The dollar is equivalent to about two shillings 
in purchasing value, but is heavier than our florin. 


Ir has been decided to close down the major portion of 
the process carried on at the works of the Electro Bleach 
and By-Products, Ltd., at Middlewich. The works were 
built in 1900, and were taken over by Brunner, Mond and 
Co. in 1920, and later merged into the Imperial Chemical 
Industries, Ltd. 


On account of the closing down of the Rotherham Main 
Colliery, of John Brown and Co., which has hitherto 
supplied the Rotherham Borough Council with surplus 
coke oven gas, the Council proposes to expend £10,500 on 
the erection of a stand-by gas plant to supply any deficiency 
in gas which may arise. 

Dvueine the last few days Captain Eckersley, chief 
engineer of the B.B.C., has been carrying out some interest 
ing experiments on Salisbury Plain with captive balloons. 
The object was to discover the most efficient form of trans- 
mitting aerial. An aerial was attached to the balloons, 
and by varying the height of the latter he had a ready 
means of varying the height and length of the aerial. 


Tre Birmingham Metallurgical Society's bronze medal 
and a prize of books to the value of 5 guineas fo 
the best student in Warwickshire, Worcestershire and 
Staffordshire have been awarded and presented to Wilfred 
Lilley, of Handsworth Technical College, for his essay on 
“Case Hardening.” A special prize of books to the value 
of 2 guineas has been assigned to Norman Holland, County 
Technical School, Wednesbury. 





In Austria there now exists a Chamber of Engineering 
(Ingenieur-Kammern) which has a special charter as the 


only recognised organisation of civil engineers (Zivil 
| Ingenieurs). It embraces civil, mechanical, electrical, 
chemical and mining engineers and architects. Engineers 


been evolved by Dr. Erik L. Rinman, | 
The | 
is evaporated down in vacuo to a treacle- | 


tone, acetone oil, light tar oils, heavy tar oils, and turpen- | 


tine. The residue from the retorts, known as ** 
consists essentially of sodium carbonate, and free carbon, 
and is burnt on a specia] new design of mechanical stoker, 
which consumes more than 97 per cent. of the carbon, 
| the heat being used for steam generation, while the sodium 
carbonate is extracted with water and reconverted into 
caustic soda. A large plant on these lines is now operating 
under the superintendence of Dr. Rinman at Regensburg 
in Bavaria, with water from the Danube, turning out 
600 tons of pulp a month, while extensions are being carried 
out to give 2000 tons a month. A British financial group 
is now to develop the process throughout the world in 
association with the original company, Aktiebolaget 
Cellulosa, of Stockholm. A production of 1000 tons of 
‘** Kraft ’’ pulp is stated to result also in 25 tons of methyl 
alcohol, 18 tons acetone, 18 tons methylethylketone, 12 tons 
acetone oil, 8 tons light oil, and 50 tons heavy oils. 


In his presidential address to the Birmingham 
Metallurgical Society, Mr. A. K. Page made interesting 
reference to the subject of speed in engineering production. 
Mr. Page described certain properties of high-speed steel 
which made it such a valuable material to the engineer, 
who was thus able to speed up production to limits which 
were deemed impossible thirty years ago. The heat treat- 
ment of high-speed steels was a very important operation. 
|The high temperatures necessary for correct hardening 
were difficult to control, and even if attained satisfactorily 
were not easy to measure accurately. The most popular 
method was in a gas-fired furnace, but it was actually the 
least satisfactory. The advent of electricity had placed 
in the hands of the engineer two further methods of harden- 
ing—the salt bath method and the dry electric furnace 
which provided very accurate control of temperature and 
ease in measurement. There appeared to be every reason 
to believe that the utilisation of electricity for industrial 
heating had got to come even in this country, especially 
| when the reorganisation of the electric supply was nearing 
|completion. For very large heating installations it was 
| probable that gas, oil or solid fuel would hold its own, but 
for furnaces of moderate size electric heating not only 


soda coal,” | 


ducts, including methyl alcohol, acetone, methylethylke- | for motor cars and motor cycles. 





afforded many advantages in operation and improvements | 


| in the quality of the product, but actually was cheaper, | 


|taking all things into consideration, than these other 
| methods of heating. That statement was based on the 


| industrial price of gas and electrical power in Birmingham, | movements and actions before the transmitter. 


are admitted as members only when they have completed 
their courses at a Technical University, and have worked 
practically and with notable success for several years. 

Tue Automobil-Club von Deutschland and the Allige 
meine Deutsche Automobil-Club have arranged a com- 
petition, with money prizes, for the most efficient silencers 
The competition is 
open to constructors in Germany and foreign countries. 
The points to be considered in making the awards will 
be :—Effective engine power; consumption of fuel ; 
cooling water temperature; and loudness of sounds 
all with and without silencers. Entries must be sent in 
not later than December Ist, 1928, to the Deutsche 
Schalldampfer-Wettbewerb, Berlin W. 62, Landgrafen 
strasse 18, from which all further information can 
obtained. 


In an interview Mr. J. Gibson Jarvie, managing director 
of United Dominions Trust, Ltd., has said: ‘ From the 
consumers’ point of view, instalment purchase ensures a 
higher standard of living, while for the manufacturer it is 
essential to mass production. America owes much of 
her post-war prosperity to her realisation that mass pro- 
duction is an entirely logical development socially and 
industrially, and that mass production demands mass 
consumption. The financing of instalment purchase or 
any other form of consumer credit supplies at least one 
missing link in the endless chain of production, distribu 
tion, and consumption. America rediscovered and applied 
the secret nearly twenty years ago. Are British manu 
facturers and distributors fully alive to it yet ?”’ 


Tue first of the autumn lectures in connection with 
the Sheffield Literary and Philosophical Society was given 
a few days ago at the Victoria Hall, when Mr. A. Dinsdale, 
who has been closely connected with the development of 
radio-telegraphy and radio-telephony since 1910, spoke 
on “ The Marvels of Television.” The lecture was illus- 
trated by lantern slides. All inventions, declared Mr. 
Dinsdale, had their uses and particular application, and 
it was probably quite true to say that no revolutionary 
invention would ever do away with older means of per 
forming the same thing. If it was revolutionary it would 
probably show another way of doing a particular thing 
which was an adjunct to the means already existing. 
Electric light had come to stay, but it had not yet ousted 
gas. Wireless telegraphy had come to stay, but the cables 
remained. The gramophone had not done away with the 
piano in the private homes of this country. Broadcasting 
had not put the gramophone or the theatre out of business. 
Television, explained the lecturer, was an electric means of 
extending vision. In television they actually saw living 
human beings, and they saw all the movements and 
actions of the individual instantaneously with those 
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7| proud to say, 
7|and care to this question, and one need only con- 
|trast the relative quietness of some of our best 


| 

condition, as in a hot bearing ; in others, as in the 
din of stone crushers, it is, in part, the evidence of 
| work done in the rending of rocks, but, in part, the 
reaction of the machine to the stresses put upon it. 
On the railway it proclaims defects in the road and 
|| looseness in the vehicle ; on the road, it tells the 
| civil engineer that his road bed is uneven, and the 
mechanical engineer that his gears are not accurate 
jand that his body and chassis work is far from 
| perfect. In every other mechanical device, noise 
| is shouting to the engineer that he is wasting energy 
—as in beating the air in a dynamo or motor- 

setting up vibrations which may be dangerous, or 
|using machines which are not as perfect as they 
might be. The excuse for noise grows less and less 
}as the means of producing machines increase in 
| accuracy, and we do not hesitate to say that now, 

|to- day, with the knowledge we already possess, 
|noise could be greatly diminished if there were a 
| suffic siently determined demand for its suppression, 
‘and if engineers themselves would but admit, 

what they know, that its perpetuation is a disgrace 
‘to them. But before still greater progress can be 
made, prolonged research into the science of 
silence will have to be pursued. An example is 
presented by our tube railways. Railways, we are 
have devoted not a little thought 


trains with the noise, in which it was almost im- 
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HavinGc been amongst the very first to call 
public attention to the harmfulness and disgrace 


| of street noises, we have watched with interest the 


| 


|gradual growth of a demand for their decrease, 
'which has at length culminated in action being 
taken by the Ministry of Transport. Events have 
|followed their familiar course. It is many years 
|since we first wrote in these columns condemning 
| noise and urging engineers to use all the means in 
their power to reduce it. Little or nothing was 
done—unless we are to regard the suppression of 





| whistling for cabs and the almost abortive regula- 


|tions with regard to silencers on motor cycles as 
jactions of real importance. Within the last few 


sw ITZERL. AND Berne : Joh. William De Groot, Laupenstr. 5 | | years Professor Spooner has taken the question up 
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| with energy, and has done much to focus attention 
| upon it, and to awaken the public voice. Eminent 
| doctors, too, have written and spoken openly upon 


Entered as second-class matter at the Post Office, |the injury inflicted upon the nervous system by 
| continual noise, and in the daily Press complaints pany 


of the noisiness of the offices in great cities have 
appeared. After many years of toleration, the | 
patient and long-suffering public is at last beginning 
to protest openly, and, if we may judge by the 
recent announcement, with some effect. But the 
end is not reached with police regulation. The 
clamour to suppress noise must be continued and 
must increase in volume. The opposition will be 
great and serious. We shall be told that noise is 
inevitable in machinery, and that since this is a 
mechanical age, we must accustom ourselves to it ; 
we shall be told that the evil of noise has been 
grossly exaggerated, and that there no real 
evidence that it does any harm at all; we shall 
hear from people who find silence more oppressive 
than a continuous tumult, and we shall even be 
informed that in asking for the removal of noisy 
vehicles from our streets we are doing something in 
restraint of trade. To all such arguments, and to 
many more, all who have the matter at heart must 
close their ears. 

To engineers noise is a disgrace. Noise is vibra- 
tion made audible, and all unintentional vibration 
is anathema. In some cases it is the evidence of 
great waste of power, and even of a dangerous 


18 





| possible to speak, in the railway carriages of not 
sO many years ago, to unde rstand how much they 
have achieved. But the tube railways have to face 
a far harder problem than that of the surface 
| railways, for the noise of the train has no means of 
dissipating itself ; it is caught by the walls of the 
tunnel and returned to the vehicle. A coach which 
| would be ‘silent’ on a surface railway will be 
|extremely noisy inatube. Hence, what is required 
|is no less than a silent vehicle and a tunnel lining 
which will absorb the vibrations, whether trans- 
mitted through the air or from the rails to the 
lining. At the moment, neither the vehicle nor 
the lining conduces to this condition. The former 
is composed very largely of steel sheeting and the 
latter of cast iron, which probably vibrates despite 


the packing of clay or concrete outside it, and 
unquestionably reflects the air-borne noises. The 
Underground Railways of London—see page 
4l14—are inviting suggestions for the mini- 
misation of the nuisance, but it is probable 
that the solution will only be found after 
much labour and cost on ad hoc research. A 
thick absorbent layer on the interior of the 


tunnel would almost certainly reduce the reflected, 
and a great deal of the transmitted noise, but 
apart from the cost, it is difficult to suggest a 
material for the purpose which is not open to serious 
objections. The suppression of the vibrations 
transmitted from the road to the vehicle body 
appears to be a problem easier of solution, but it 
has not yet been mastered. That it can be solved 
we have not the slightest doubt, but there are far 
more important directions for research in silence 
than those presented by tube railways. After all, 
few people, other than the staff, spend many hours 
a day in the tubes, whereas millions have to tolerate 
the noises of our streets for hours at a time. It is 
the street and not the railway that is doing the 
harm, and it is to the suppression of noisy vehicles 
and the improvement of road surfaces that atten- 
tion must be at first directed. It is far more im- 
portant that the London General Omnibus Com- 
should adopt pneumatic tires, use silent trans- 
— gear, and seek means for the reduction of 
body noises, which we are glad to say it 
| dei ‘ing, than that the tubes should achieve their 
| praiseworthy object. Of the tramways it 
impossible to speak with moderation. They are out 
of place in a great city, and the best way of getting 
rid of the racket they make is to get rid of them. 
Like every other undesirable thing that has grown 
upside by side with civilisation, traffic noises will not 
be readily removed. We have all got into the habit 
of tolerating them as an inevitable concomitant 
of our rapid mechanical progress, they have come 
upon us by degrees, and we imagine that it is im- 
possible to have mechanical traction without them. 
We accept them as a part of the system in which 
we live. That is not a fact ; they can be got rid of, 
if not entirely, in great part. We have the means 
already of reducing them, and with further know- 
ledge and a resolute determination, many of them 
may be eradicated entirely. The new regulations 
for motor traffic may do something, but we accept 
them rather as an earnest of a desire to remove 
an evil than as a means of effecting it. The 
measurement of noise is by no means easy, and 
except in as far as the use of certain mechanical 
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devices, like efficient exhaust silencers, may be 
insisted upon, evasion of the regulations will not 
be difficult. Passenger ship and passenger railways 
have greatly reduced, and continue to reduce, the 
nuisance, for the good of their clients. It is for 
engineers to make the removal of the noise of 
mechanism, and particularly of vehicles, as matter 
of professional pride. If makers in the first place, 
and the superintendent engineers of motor vehicle 
flaets in the second place, will but come, as they will, 
to look upon noise as a disgrace and as an indica- 
tion of bad engineering, then we shall see a greater 
abatement of the nuisance than all the regulutions 
in the world could effect by compulsion. 


The French Motor Car Industry. 


A YEAR ago there was evidence that the motor 
car industry was undergoing a distinct change, and 
it was clear that French manufacturers were not 
then prepared for it. Foreign makers, particularly 
American, presented at the annual Show in Paris 
types of cars which all had the same characteristics 
—that is to say, the vehicle with six or eight-cylinder 
engine was designed to give the maximum of 
flexibility, whereby gear changing could be largely 
dispensed with, and the cars were fully equipped 
with everything necessary for taking the road. 
This was a departure from the French practice of 
selling a bare chassis, which had to be delivered to 
the coachbuilder, and then fitted with the required 
accessories. A still more serious effect upon the 
French industry was the tendency towards the 
creation of a uniform type. Each maker had always 
preserved a special type evolved from his own 
experience, and while in former years there were 
as many different designs of chassis as there were 
manufacturers, the variety tended subsequently 
towards a more severe selection, and consequently 
to some uniformity. Each maker, nevertheless, con- 
tinued to give individuality to his chassis by the 
adoption of distinguishing mechanical features, and 
it was therefore with something like regret that 
French motor car firms discovered last year that 
automobile practice was settling down in a definite 


of design obviously favours standardisation and 
mass production, which have become characteristic 
features of the industry in the United States, and 
are now rapidly gaining ground in Germany. It 
means the elimination of smaller firms and the 
concentration of the industry in the hands of a 
comparatively few big producers. The French are 
obliged to follow the foreign example up to a 
certain point, but they will not accept a limitation 
of technical advance in motor car construction. 
They do not believe that any finality has yet been 
reached. All the French makers exhibited six or 
eight-cylinder engines, and despite the similarity 
there was individuality in each, and there could be 
no confusion between a Ballot and a Citroén, a 
Panhard and a Renault. The general lay-out was 
the same, but the methods differed and there was 
something distinctive of each in the construction 
and finish. As there seems to be little scope for 
simplifying car design still further, the attention of 
French engineers is directed more particularly to 
the production of high-resistance steels capable of 
being easily machined, and of allowing a continued 
cutting of weight. In some cases this would appear 
to be carried to an extreme, but so much has 
been done during the past year or two in the 
application of new processes for case-hardening 
of steels, that remarkable resistances are now 
obtained in car parts with very small sections. 
It is in this direction that French makers have 
secured an advance over manufacturers in some 
other countries, although the results achieved by 
British makers of aviation engines show that 
Great Britain is well ahead in the research for 
high-resistance materials. While obviously French 
makers are preparing for a strong competition in 
the highest grade cars with six or eight-cylinder 
engines, they are not agreed that these represent a 
final type for the great majority of users. The cost 
of producing a six or eight-cylinder car increases 
at a high ratio with that of the four-cylinder. 
The four-cylinder engine will always remain an 
economical type for the majority of owners, and 
while adopting the vogue of the larger number of 
cylinders, all the French makers exhibited four- 
cylinder cars with the same transmission lay-out. 





groove. Thus all through the past twelvemonth 
they have been preparing for the struggle which | 
they felt they would have to carry on against the | 
foreign influence. Since the greatest competition 
is threatened from the United States, they have 
endeavoured more particularly to meet the 
Americans by adopting something of their own 
methods. Whatever may be said about the rela- 
tively much higher manufacturing cost and the 
greater running costs of six-cylinder cars, the fact 
remains that they have become extremely popular 
amongst those who can afford to buy them. The 
of customers who use such vehicles are 
prepared to pay the price for flexibility. There- 
fore, practically all the French makers have 
introduced six or eight-cylinder cars, and they have 
all crystallised into the now general type with 
single plate clutch and four-speed gear-box form- 
ing an extension of the crank case, central control 
battery equipment for ignition, self-starting and 
for headlights, and everything necessary for the 
convenience and comfort of the owner. The chassis 
and coach work are no longer regarded as separate 
products that may be assembled indiscriminately. 
They have become integral parts, and if the present 
tendencies should continue, the time does not seem 
to be far distant when the mechanical parts will be 
so far standardised that complete cars will alone 
present an interest to buyers. 

That French makers have not too soon brought 
themselves into line with modern tendencies was 
observable from the very large participation of 
foreign manufacturers in the recent Paris show. 
Practically every leading type of American car 
was represented, and, in addition to Italian vehicles, 
there were many German cars which all followed 
the now accepted lines of construction. It is 
certain that American cars are being imported, 
despite the heavy duties, and if United States 
makers, as well as those in Germany and America, 
go to the considerable expense of exhibiting in 
Paris, it may be presumed that they have a real 
interest in doing so. There can be no question that 
the French view this invasion with alarm. The 
competition has become real in expensive cars, 
so far, at least, as foreign markets are concerned, 
and the French are now fighting to preserve the 
trade in their own market. Apart from the 
tolls-Royce and the Austin, there were no British- 
made cars in the Paris Show, and the German 
display was more conspicuous in consequence, the 
Mércedés-Benz with supercharger being a remark- 
able example of a specially powerful, luxurious, 

and costly car. This tendency towards uniformity 


class 








exists a number of makers who can only secure 
custom by producing types of cars which appear to 
show some technical advance, there is always a 
probability of the automobile industry making 
continuous headway. 


Nevertheless, two or three firms showed small six 
and eight-cylinder engines, the latter of 2 litres, 
but the general impression appears to be that while 
the use of the largest number of cylinders will 
become fairly general for the higher grade cars, the 
four-cylinder engine will continue to be employed 
for the ordinary class of motor vehicle. There are 
not many firms capable of producing really satis- 
factory six-cylinder engines that will not develop 
vibrations at critical speeds. 

Any complete uniformity of types can hardly be 
accomplished in France,where there is a continued 
research for power applications that will’allow of 
greater economy and weight reduction. There are 
tentative efforts to adapt the drive to all four 
wheels, and while this is done in lorries the system 
has not so far proved applicable to touring cars. 
More is being accomplished with the front wheel 
drive, of which there were two or three systems at 
the Paris Show, including the Bucciali, which was 
exhibited last year. Another was the Chaigneau- 
Brasier, in which the drive is taken to the front 
wheels by an eight-cylinder engine. There are 
theoretical advantages in the front wheel drive, 
but as, in the vehicles shown, practically the whole 
of the weight of the mechanism was on the front 
axle, it is probable that the advantages are largely 
outweighed by the drawbacks. The Tracta is 
another front-wheel drive vehicle that has so far 
survived, and, judging from the persistence with 
which attempts are made to work out this problem, 
it is possible that there may be some developments 
in the future. One of the oldest motor car builders 
who dropped out of the trade some years ago has 
returned with a small car equipped with a two 
cycle engine and a remarkably light transmission, 
which is interesting as showing what can be done. 
Amongst other departures from existing practice, 
efforts are made more particularly to secure a 
perfect suspension, either by the employment of 
spring or hydraulic dashpots, or, as in the case of 
Cottin-Desgouttes, by erecting the wheels between 
the ends of parallel lateral springs fixed centrally 
to the top and bottom of the differential box. 
There are many other arrangements which show 
clearly that there can be no uniformity in motor 
car construction, except in types which are de- 
veloped for mass production, and so long as there 


cate that so long as initiative is allowed full play 
there can be no question of the motor car settling 
down definitely to a final type. This is one of the 
reasons why the French industry is resisting 
attempts to form anything in the nature of exclu- 
sive combinations of producers. For the moment, 
the necessity of bringing down costs and competing 
with foreign cars has obliged French makers to 
look into the question of creating an efficient 
organisation. Voisin has become associated with 
the Belgian group of motor car builders, and it is 
stated that another firm has come under American 
control ; but, in a general way, the French industry 
is resisting all attempts of foreign capital to secure 
a paramount interest in it, although the participa- 
tion of British firms in the manufacture of motor 
cars in France has proved quite satisfactory. 
Makers do not aim at the creation of big combina- 
tion, but seek rather to form groups of a number of 
firms with a view to the reduction of manufacturing 
costs. It is only in this way that some firms will 
be able to survive, for while the big manufacturers 
generally do well, many of the smaller makers 
experience great difficulty in keeping their works 
going, and, as competition increases, their only hope 
lies in the cheaper production of cars offering 
mechanical features that appeal to particular classes 
of users. It is desirable that the small makers 
should exist, for many of them are men of great 
skill and experience, and they are capable of doing 
much for the technical development of the motor 
car industry. 








SIXTY YEARS AGO. 


Ir is not an uncommon mistake to describe the late Mr. 
George Westinghouse as the inventor of the continuous 
brake for railway trains. He himself never claimed to be 
the pioneer in this direction. In 1866, when he first turned 
his attention to the braking of trains, he proposed to use a 
continuous rod running beneath all the coaches of the train. 
He very soon found that the idea was impracticable, except 
on very short trains, and, moreover that it had already 
been proposed by others. Next, he sought to improve a 
form of continuous brake invented by Mr. Ambler, in which 
a chain was employed to operate all the brake levers 
throughout the train. He abandoned his attempts at 
improvement, and took up the idea of using a continuous 
steam pipe. Condensation proved an insuperable diffi 
culty, and in due time he adopted compressed air as the 
operating fluid. His first continuous compressed air brake 
was completed and exhibited in the summer or early 
autumn of 1868. Are we, however, justified in describing 
him, as from this brief summary we seem to be, as the 
inventor of the continuous air brake ? Our issue of 
October 9th, 1868, supplies the answer. In it there will be 
found an illustrated description of Mr. Charles Kendall's 
patented “continuous atmospheric brake *’ which had 
been in use for the previous three or four years on the 
Metropolitan Extension of the London, Chatham and 
Dover Railway. During that time, according to Mr. 
Martley, the company’s locomotive engineer, the brake 
had never once been out of order or failed to do its duty. 
It was, we believed, the best continuous brake then in use, 
although we admitted that Clark’s brake as used on the 
North London Railway had great merits. We had studied 
the working of Mr. Kendal’s brake on one of the ordinary 
Crystal Palace trains. The mere turning of a tap sufficed 
to put the brakes on or take them off, and the train, we 
stated, could be easily pulled up in from 15 to 20 seconds. 
The working fluid was air under a pressure of 40 Ib. or 
50 Ib., supplied by pumps driven by straps from one of 
the carriage axles. A pipe of large diameter ran beneath 
the carriage and was coupled up to similar pipes beneath 
the other carriages of the train by flexible connections, 
constructed so as to be “ easily and securely coupled by 
most inexperienced hands.’ This pipe formed a receiver, 
and only a portion of its contents of compressed air was 
used at each application of the brakes. From this receiver 
pipe the air was admitted by means of a valve to a smaller 
pipe, which was connected to a double-piston brake cylin- 
der beneath each carriage. An adjunct to the invention 
consisted of a means whereby the passengers could com- 
municate with the guard. A flask was provided to con- 
tain a small volume of compressed air, and by pulling a 
cord running through the carriages any passenger could 
discharge this air through a whistle in the guard’s van. 
The brake system which we described and illustrated was 
arranged to be under the control of the guard, but it was 
proposed in future to place it under the charge of the 
driver. It is very difficult to discover in what essential 
respects the Kendal continuous air brake in regular use 
on a British railway in the summer of 1868 and for some 
time previously differs from the Westinghouse brake which 
at that date was still untried on any railway. 
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The Safety in Mines Research 
Laboratories, Sheffield. 


YESTERDAY- "Thursday -the research laboratories 


of the Safety in Mines Research Board, situated in | 
Portobello-street, Sheffield, were formally opened. | 


The opening ceremony was held in the Mappin Hall 
of Sheffield University, and was performed by the 
Prime Minister, with the Secretary for Mines, Com- 
H. Douglas King, in the chair. The pro- 
ceedings were also contributed to by Viscount Chelms- 
ford, chairman of the Miners’ Welfare Committee ; 
Mr. Evan Williams, President of the Mining Associa- 
tion of Great Britain; and Mr. Herbert Smith, Pre- 
sident of the Miners’ Federation. 

In June, 1927, the Safety in Mines Research Board's 
experimental station at Buxton was opened for the 
study of the nature of large-scale explosions. The 
laboratories opened yesterday in Sheffield are intended 
for small-scale experimental work. Both stations 
have been established by grants from the Miners’ 
Welfare Committee. They will work in conjunction 
with each other, and the staffs will act as one unit, 


modore 


transferring themselves from one station to the other, | 


according as their investigations require large-scale 
or laboratory study. 


Board's South Yorkshire Committee for the Physical 
and Chemical Survey of the National Coal Resources, 
and with that Committee’s staff the investigators 
at the laboratories will work in association when 
allied subjects are being studied. 
few years the Board’s laboratory research work has 
been conducted in temporary quarters leased from 
the University of Sheffield. 


of Applied Science, the staff will remain in contact 
with the University’s varied activities. 

The principal subjects to which the staff of the 
new laboratories will devote attention are coal dust 
explosions, the spontaneous combustion of coal, fire- 
damp explosions, electrical matters affecting safety 
in mines, mining explosives, safety lamps, and mine 
rescue apparatus. 

A century ago the fact that coal dust mixed with 
air was violently explosive was suspected by no one. 
The explosions which occurred in coal mines were 
invariably attributed to fire-damp, until some small- 
scale laboratory experiments showed that a cloud of 
coal dust raised in the air could burn with a sudden 
flash of flame. Even then it was held that coal dust, 
while it increase the violence of a fire-damp 
explosion, could not by itself cause an explosion that 
would travel more than a few feet The experiments 


might 
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MINES RESEARCH LABORATORY 


Great Britain, finally proved that coal dust raised 
in air is by itself highly explosive, and can cause all 
the damage observed after a colliery disaster. Pre- 
ventive means were soon proposed and tested. It | 
was shown that when sufficient incombustible matter 
was mixed with the coal dust an explosion could not 
occur in a cloud of the mixture. In 1920 regulations 
were brought into force under which the floor, roof 


| 


and sides of roadways have to be treated with water | devices are based for making castings of electrical 
| machinery flame-proof and explosion-proof. 


or incombustible dust—-powdered shale—to an extent 
such that the resultant dust shall contain at least 
30 per cent. of water or at least 50 per cent. of in- 
combustible matter. No serious coal dust explosion 
has as yet occurred in a pit treated in accordance | 
with the regulations. It still remains, however, to 
determine by research whether the means now used 
to prevent coal dust explosions always ensure adequate 
safety. The subject is complicated because of the 
different explosibility of different coal dustsy and by 
the effect on the explosibility of any one dust exercised 
by the degree of fineness of the dust. A study of the 
explosibility of a series of coal dusts is being under- 
taken at the Buxton station, but because of the slow- 
ness and expense of large-scale trials, attempts are 
being made to devise laboratory means that will serve 
the same end. As regards the effect of fineness of 
the dust on the explosibility, the task of devising a 
means of measuring the fineness of very fine dust is, 
we learn, proving exceedingly difficult. 








A portion of the new building | 
at Sheffield has been allocated to the Fuel Research | 


During the past | 


As the new laboratories | 
have been built next to the University’s Department | 


| mixture. 





409 





The spontaneous combustion of coal is the cause of | 


| gob fires in mines and is being experimentally studied 
| with a view to increasing the mining engineer's know- 
ledge of the cause of such fires and the means to be 
taken for their prevention. The laboratory problem 
turns upon the analysis of coal into its constituents 
vitrain, clarain, durain, fusain, &c.—-and the deter- 
mination of their behaviour on exposure to air and 
on heating. The investigation is at present far from 
complete, but it has already been shown that fusain 
is chemically less oxidisable than some of the other 
main constituents, but that the readiness with which 
it powders when the coal as a whole is partly crushed 











FIG. 2.- APPARATUS FOR DETERMINING LimITs* 


OF INFLAMMABILITY 


assists the outbreak of spontaneous combustion by 
facilitating the diffusion of air to the more readily 
oxidisable constituents. The oxidation of pyrites 
gives rise to heat, but not to the same extent as does 
the oxidation of some of the other constituents of coal. 
The oxidation products are, however, of greater 
volume than the original pyrites, and therefore the 
oxidation of pyrites disintegrates the coal and makes 
way for the entrance of air. 

In the early days of coal mining, fire-damp explo- 
sions were guarded against by employing “ firemen ”’ 


to set fire to small pockets of gas, and so to prevent | 


the accumulation of dangerous amounts of explosive 


are now relied upon to prevent fire-damp explosions, 
but such explosions still occur at times, and con- 


|sequently research is being directed towards dis- 


| covering 


the conditions under which fire-damp 


|ignites and the mode of propagation of flame in 


fire-damp mixtures. It has been found that to 


|ignite fire-damp there must be a source of heat of 


| sufficient size, intensity and duration. 


| sparks, which, as experiment shows to be possible, 
at Altofts, carried out by the Mining Association of | 


i 


|concerned with the dangers arising from sparking 





A lamp flame 
readily ignites fire-damp, but the flash of a solid 
explosion may not do so, probably because the 
shortness of its duration offsets its size and intensity. 
An electric spark may produce ignition because its 
intensity is sufficient to compensate for its small size 
and very short duration. Attention is now being paid 
to determine whether ignition may be caused by 


may be drawn from electrified particles of coal dust 
borne along in a stream of air. Among other aspects 
of fire-damp explosions now being studied at the 
laboratories is the propagation of flame in closed 
spherical vessels. It has been found that if aper- 
tures are made in the walls of the vessel, and if these 
apertures are not too large, the flame of the explosion 
is unable to pass through them from the interior of 
the vessel to the outer air. On this principle, various 


On the electrical side, the laboratories are at present 


and with the improvement of underground lighting. 
It has been established that electric bells, telephone 
circuits and shot-firing apparatus can be made so 
safe that the sparking produced when the current is 
broken is unable to ignite fire-damp or coal dust. 
Electric hand lamps can also be made safe, but there 
is some difficulty in solving the problem of securing 
safety in the case of cables carrying current for 
lighting, hauling, coal cutting, and loading purposes. 
According to the Board’s view, the general use of 
electricity in atmospheres which may contain gas in 
dangerous amounts is not yet safe. 

The ideal explosive for use in mines would have a 
maximum power to produce lumps of coal and a 
minimum shattering effect, be completely safe in 
handling and use, and in no circumstances be able 
to ignite fire-damp or coal dust. No known material 
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Safety lamps and improved ventilation | 


or combination of materials satisfies all these require- 
ments. It is known that the so-called permitted 
explosives are not safe in all circumstances for explo- 
sions of fire-damp and coal dust, traceable to the 
explosives, still occur. The problem remains to 
levise a test which only a truly safe explosive will 
| pass, and to produce an explosive which will pass the 
test «and which will possess reasonable power. At 
present lack of exact knowledge of the manner in 
which explosives ignite a gaseous mixture is hamper- 
ing developments. It not even certain that a 
flameless explosive would be ideal. There is ground 
for believing that the formation of flame is by itself 
not sufficient to cause ignition of fire-damp by an 
explosive and for suggesting that the formation of a 
pressure wave is vital even to the extent that it may 
cause ignition by itself without the accompaniment 
|of flame. Work under this heading is being carried 
out principally at the Buxton station, but the Shef 
field laboratories are assisting with the devising of 
experimental methods. 

While the security of the flame safety lamp so 
long as it remains undamaged is now complete, the 
illumination which it gives still falls short of what the 
| miner ought to have. The flame safety lamp has the 
great advantage of providing a ready means for detect 
ing and estimating fire-damp by means of the “ cap,”’ 
which forms when fire-damp is present. Attempts 
are being made to produce an electric lamp which 
shall also be a fire-damp detector, but some of the 
many difficulties have yet to be overcome. 

In connection with mine rescue work, various types 
of breathing apparatus and gas masks have long been 
available. During the Great War new types were 
developed, but as a rule these war gas masks are not 
capable of removing carbon monoxide from the air 
before it reaches the lungs of the wearer. To deal 
with this poison a special preparation of manganese 
dioxide mixed with copper oxide has been employed 
|}in some countries, but improvements in the appa 
|ratus in which the mixture is used are much to be 
| desired. The laboratories of the Board are now 
| engaged on a study of this subject. The immediate 

work in hand includes the design of gas masks and 
self-rescue apparatus, a study of carbon monoxide 
estimators and the construction of a portable oxygen 
estimator. 

The new laboratory building, of which a photo- 
| graph is reproduced herewith, has a frontage of 145ft. 
| to Portobello-street, and is rectangular in plan. At 
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FiG. 3-—-APPARATUS FOR DISTILLATION OF COAL 
In A VACUUM 


present, it has four floors, and a basement, but two 
more floors may be added later if required. A corridor 
runs along each floor with laboratories, workshops, 
offices, &c., opening off each side. Most of the 
laboratories are small, and are adequate to house only 
one investigator each. The partitions are, however, 
light, and can readily be removed if it becomes desir 
able to have larger rooms. The laboratories are fitted 
with portable benches, and are provided with gas, 
water, electricity, steam and vacuum supplies. Steam 
is supplied by a gas-fired automatically controlled 
multitubular boiler, generating at a pressure of 50 Ib, 
The vacuum supply is obtained from an electrically 
driven horizontal pump, capable of exhausting to a 
vacuum of nearly 30in. of mercury. 

Herewith, and on page 410, we illustrate some of 
the experimental equipment with which the labo 
ratories are provided. 

In Fig. 2 there is shown the apparatus employed 
for determining the limits of inflammability of gas 
mixtures. The narrow tube on the left used 
for long series of experiments, and the applicability 
of thé results to practical conditions is tested by means 
of the larger tube in the centre. Fig. 3 shows appa 
ratus for the distillation of coal in a vacuum. Beneath 
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“THe Enainece” 


the furnace there are glass condensers, while to the 
| left is a mercury vacuum pump. 

In Fig. 6, page 410, we illustrate the apparatus 
employed for observing the projection of flame in 
branched galleries. The galleries are represented by 
glass and metal tubes, which may be shut off at 


| desired points by sliding partitions. Fig. 4 shows 
apparatus consisting of a revolving film camera and 


a furnace for investigating the inflammability of coal 
and measuring the duration of combustion of burning 
particles. In Fig. 5 we show the apparatus used for 
recording on a semi-large scale the progress of an 
explosion by means of photography and manometric 
measurements. The explosion is produced in the 
long tube seen towards the left, and is photographed 
by the revolving film box camera through slot 
windows. The manometer is towards the right, and 
close to it is a fan for preparing a homogeneous explo- 
sive mixture by the circulation of the gases. Fig. 7 
illustrates apparatus employed for the snap-shot 
photography of flame. It consists of equipment 
for obtaining a rapid succession of pictures at accu- 
rately measured intervals of time. The explosive 
mixture is contained in the glass bulb seen at the 
centre. The camera towards the right has in front of 
it a shutter consisting of pierced wheels, which are 
driven by a motor through gearing. Simultaneously, 
# moving film camera behind the glass bulb takes a 
picture of the flame movement through a slit in a 
partition, 








Low-Temperature Carbonisation at 
Dunston Power House.* 


OnE direction in which economies in the use of fuel may 
be looked for in the future lies in the treatment of coal in 
order to obtain the by-products and the utilisation of the 


resultant semi-coke for the purpose of steam raising. 


In considering the possibility of using coal distillation 
in conjunction with electricity generation, considerations 
may arise over and above the question of economy, such 
as the desirability of producing oil and other products to 
meet an increased demand. 

Under present conditions it is not likely that any large 
direct economies may result, but conditions may change, 
and consequently the careful study and extensive experi- 
ments that are being made in this direction may be of the 
ureatest use in the future. 

It must, however, be pointed out that any distillation 
process involves a waste of the fuel treated to an amount 
necessary to effect the distillation 

There remain for sale, after distillation, coke, gas, 
ammonia and tar, and from the latter can be produced oil, 
motor spirit, the raw material for dye manufacture, and 
other products. 

The commercial success of the process will depend on 
finding the best market for the sale of these products, as 
the power station can buy only the coke and gas and pay 
for them at their heat value. Under present conditions 
and at present prices no important commercial economies 
have so far been obtained. This is indicated by the figures 
set out hereafter, which show the results achieved from 
the coal distillation plant at the Dunston power station of 
the Newcastle-upon-Tyne Electric Supply Company, Ltd.+ 

The shortage of petroleum and petroleum derivatives 
during the war period forcibly re-directed attention to the 
waste involved in burning raw coal. After the war this 
shortage was quickly remedied and the market values of 
the products of distillation have fallen consistently and 
heavily during the last six or seven years ; but nevertheless 
coal distillation as an immediately urgent problem has 
been kept alive by a variety of factors. Chief amongst 
these is the rapid growth in the demand for petrolewn 
derivatives in general and for motor spirit in particular. } 

The mere existence of so important an unsolved problem 
has been a serious consideration, and the constantly 
repeated warning that the world’s known store of petroleum 
is rapidly being depleted has .also acted as a definit« 


incentive. 


There would be certain important consequential advan- 
tages if coal distillation were widely adopted. 


(1) To the extent to which semi-coke is used for steam 
raising, some 30 to 33 per cent. more coal must be mined 
to produce the semi-coke required for the generation of a 
given amount of electricity. 

(2) Great Britain is largely dependent upon foreign 
supplies for the more important products of coal dis 
tillation, namely, motor spirit and paraftin. 


As to the first, it is evident that in burning coal in its 
raw state full advantage is not taken of its potentialities. 
We are therefore not utilising in the most economical 
way what is possibly our most valuable raw material, 
and one which, from its nature and origin, is commonly 
and rightly referred to as a “ wasting asset.’’ As to the 
second, the importance of becoming self-supporting, in 
however small a measure, in the matter of fuel for necessary 
transport services, is self-evident. 

It is, of course, well appreciated that the heat valu 
of coal exists partly in its carbon constituent and partly 
in its volatile hydrocarbon constituent. It is not, however, 
so well appreciated that from | ton of coal—costing, say, 

2s. and containing, say, 11,500 B.Th.U. per pound—a 

* From a paper on “The Economic Utilisation of Fuel im 
the Production of Electricity,” by R. P. Sloan. W.P. Fue} Con- 
ference, 1928. ‘ 

t A description of this plant, together with a brief statement 
of some of the difficulties which had to be overcome by those 
associated with the Newcastle Company before the present 
measure of success was attained, are communicated later on in 
this paper. 

¢~ According to the Statistical Abstract for the United King- 


|} dom, 1911-1925, the motor spirit imported into the United 


Kingdom during the year 1920 (the first approximate normal 
post-war year) was 206,910,704 gallons. Seven years later, in 
1927, it had increased to 538,306,509 gallons. (Gallon = volume 
| of 10 Ib. water.) 
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the volatile constituent, the value of which is 
or 87 per cent. of the cash value of the raw coal. 


Plant at the 





( Distillation Dunston Power 






Value of derivatives from 1 ton of coal (2240 Ib.). 





(a) From distillation of volatile constituent. 

1-0 gallon of motor spirit at ls. 2d. per gallon .. 
1-0 gallon of white epirit at 1s. 1d. per gallon 
1-43 gallons of crude paraffin at 3jd. per gallon. . 
6-88 gallons of creosote at 8}d. per gallon. . 

5-0 gallons of pitch at 5- 38d. per gallon ar 
0-507 gallon of cresylic acid at 1s. 8d. per gallon 












(4) Semi-coke and pas having a calorific value equal 
to 0-76 ton of raw coal at 12s. per ton 
(Gallon = volume of 10 lb. water.) 


Average prices ruling in first quarter, 1928. 
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Fic. 5 HYDRAULIC OPERATING GEAR ON COKE EXTRACTORS 


number of derivatives can be obtained by distillation of 


10s. 6d., 


Station 


Vewcastle-upon-Tyne Electric Supply Company, Ltd. 


—— 2 


of the 


2-00 
1-00 
5-36 
-00 
‘14 


6-16 


In other words, if the cash value of the raw coal is taken 
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as 100, after distillation two products are obtained : 
(a) derivatives with a cash value of 87, and (6) semi-coke 
with a cash value, on a thermal basis, of 76; or, taken 
together, a 63 per cent. increase in the cash value. The 
heat value of the coal which is not available for purposes 
of steam generation is only 2760 B.Th.U. per 1 Ib. of coal 
distilled, or no more than 24 per cent. of the heat value of 
the raw coal—+.e., 12 per cent. heat value of oils and 12 per 
cent. heat consumed in process. Thus every ton of coal 
has what may be termed “ high-value heat units ’’ and 
“low-value heat units,’ and the aim of coal distillation 
is to separate the two. The first effect of the application 
of heat to coal is to drive off the potentially valuable 
volatile matter. The residue is burnt, mainly into carbon 
dioxide, at a later stage of the combustion process. 


The combination of coal distilling plant and steam- 
raising plant involves submitting the coal to two pro- 
cesses. In the first, it requires heating to a carefully 
graduated temperature so as to drive off most of the 
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volatile matter to form the fluid distillate. In the second 
the residue—the solid distillate—has to be delivered to the 
boiler furnace and burned therein, substantially as a 
smokeless fuel in the form of coke. 

To evolve some practical and convenient means of apply- 
ing these two separate processes was the first problem which 
those associated with the Newcastle-upon-Tyne Electric 
Supply Company set themselves to solve. 

A number of distinc: and rather intricate problems had 
to be solved before any degree of success could be attained 
It was early determined to rule out all schemes involving 
the transfer of heat to the coal through some pipe or outer 
covering in favour of applying the heat directly to the 
coal, the object being to overcome the difficulty which 
arises from the fact that coal is a very poor conductor of 
heat. The first set of problems which arose was in con 
nection with the choice of a distilling medium, and it 
was only after a long series.of trials that an effective solu- 
tion was eventually reached. Another set of difficulties 
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arose In connection with the design and working of what 
may be termed the accessories of the plant, such as the 
coal feeding plant and preheaters, the internal arrange- 
ments in the retort itself, the coke extractors, stokers, 
furnaces and other details. The design and subsequent 
adjustment of these accessories occupied a long period of 
continuous attention. There is no space in the present 
paper for a detailed account of the frequent experiments 
and alterations which were made necessary by the absence 
of previous experience, and possibly little useful purpose 
would be served by such an account. The difficulties, 
and it is desired to emphasise that they were considerable, 
are here merely mentioned in passing. 

Having decided the general character of the process, it 
was then necessary to determine the most convenient lay- 
out of the plant. This involved consideration of whether 
the coal distillation process should be carried out in a build- 
ing independent of the power station or whether it should 
form an integral part of the power station. 

In the former arrangement the resultant coke would be 


delivered to the power station bunkers just as coal is 


delivered in normal practice. It could then either be 
supplied direct to stokers or pulverised and fired in 
pulverised fuel boilers. In the latter arrangement the 


distillation plant would form an integral part of the power 
station. This latter arrangement has, in fact, been adopted 
in the case of the plant installed at the Dunston power 
station of the Electric Supply 
Company 

The plant is situated in the boiler-house and the coke is 
taken direct from the retorts to the boiler furnace. Capital 
has thereby reduced and the arrangement has 
the further that the coke leaving the retorts is 


Newcastle -upon-Tyne 


cost been 
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the coal is heated to a predetermined temperature by waste 
flue gases. The object of the preheater is to prevent sub- 
sequent sticking of the charge in the retort, and to perform 
part of the heating of the coal by the use of waste heat from 
the boiler plant with consequent economy of heat. 

The coal takes about fifteen minutes to pass through the 
preheater, from which it is delivered continuously to the 
retort by means of a screw conveyor through a rotary 
valve, which also acts as a seal. In the retort the coal is 
spread and levelled, a constant level being automatically 
maintained. 

The distilling medium consists of a mixture of steam and 
the products of combustion from the burning of coke oven 
gas* in a small combustion chamber arranged under each 
retort. 

Low-pressure steam 
pressure, part of which 
semi-coke in its passage 


at approximately atmospheric 
is obtained by quenching the hot 
to the stoker hoppers, is used for 


regulating the temperature and composition of the distill. | 
ing gases which enter the retort through an annular space | 
giving an even distribution of heat to the coal. The passage | 


of the coal through the retort occupies about three hours, 


the extraction of the coke being effected by means of a | 


series of hydraulically operated toothed rollers which form 
the bottom of the retort. The hot coke is discharged con- 
tinuously through coke breakers to a rotary sealing valve 
and thence by a screw conveyor to the stoker hopper. 
Meanwhile the distilling gases and the volatile con- 
stituents of the coal are drawn off by a gas exhauster and 
passed through a filter which cleans the gas before it enters 
a water-tube condenser in which the tar vapours are con- 
densed, the crude tar being pumped direct to storage tanks. 





The? gasj ix} then washed with oil produced in the process | 
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delivered continuously to the stoker hoppe rs, and part ot 
its sensible heat is returned to the retorts and the balance 
to the boiler plant 

The distillation plant installed in the 
station consists of four retorts and four boilers. 


Dunston power 
The coal 
is screened, the fines being delivered through a pulveriser 
toy one of the boilers which is arranged for pulverised fuel 
firing, whilst the 
The boiler plant operating in conjunction with the retorts 
three Bal (nm k and W ike oy t oke fired boilers, 
of which built together and combined 
evaporative of 18,000 Ib. of steam per hour and 
one of 30,000 Ib. of steam per hour. Each boiler forming 
the 18,000 Ib. unit has its own retort, which is capable of 
distilling 20 tons of coal per day The 30,000 Ib. boiler has 
two retorts, the combined capacity of which is 60 tons per 
day. The complete plant is therefore capable of distilling 
about 100 tons of coal per day and the resultant coke is 
The pulverised fuel 
boiler—or fourth boiler—has also an evaporative capacity 
of 30,000 Ib. of steam per hour. This boiler 
suited for dealing with peak loads and thus 
enables a steady load to be maintained on the coke-fired 
boilers, so that the throughput of the retorts is kept 


sereened coal is delivered to the retorts 


consists of 


two are have a 


capacity 


available for firing the three boilers. 
18, of course, 


eminently 


constant 

The condensing and gas washing plant for the recovery 
of crude tar and gas spirit is located outside the boiler- 
house, as also is the spirit recovery and tar refining plant 
which is required for the production of the distillation 
products referred to above. 

The general arrangement of the distilling plant, retorts 
and coke fired boilers is shown in the outline drawing on 
page 411. 

The actual sequence of operations Is as follows 

Northumberland “rough small”’. coal is used, and on 
delivery to the station the fines are separated and delivered 
by conveying to the drying and pulverising plant, which 
serves the pulverised fuel boiler. The larger coal—}in. 
upwards—is stored in two bunkers of 35 tons (2240 lb.) 
capacity which feed the retorts. Before delivery to the 
retorts the coal is fed to preheaters which are in the form 
of chain-grate stokers housed in a brick setting wherein 


COKE-FED CHAIN -GRATE STOKERS 


for recovery of crude spirit, and is conveyed to burners at 
the back of the boiler. Its calorific value as fired under the 
80 B.Th.t foot 

As the spirit recovery and refining plant are designed on 
standard lines, it is not proposed to refer to them in detail. 

The total cost of operation and maintenance amounts 
approximately to 4s. Sd of coal distilled This 
figure is not an estimate, but the outcome of actual expe 
rience gained the ot 
various long periods extending over the past three vears 

Three shifts are worked during each twenty-four hours 
The staff required per shift to operate the plant as it exists 


boilers is about per cubic 


per ton 


course continuous operation for 


at present includes 
Two boiler firemen 
Two 
One distillation plant attendant 
One ash man 


retort attendant>- 


Two coal men, one pitch man, required on one shift 
per twenty-four hours only 

A plant four times the capacity of the existing Dunston 
installation could be operated with approximately 40 per 
cent increase in labour cost and without any appreciable 
increase in the cost of supervision, thereby considerably 
reducing the operation cost per ton of coal distilled. 

As regards the products of the process, the coke and 
surplus gas are fed direct to the boiler furnaces. The other 
products are refined and stored in tanks with the exception 
of the pitch, which is discharged into moulds of convenient 
size for disposal. 

These products have found a ready market locally. The 
motor spirit has been in use for some considerable time and | 
is giving satisfactory results under commercial conditions 
when used by a wide range of motor vehicles 

The Fuel Research Board have now for several years 
been conducting laboratory and fairly large-scale experi 
ments in the treatment of coal. It is important that large 


* Coke oven gas is used at Dunston as an ample supply can 
be readily obtained. Producer gas, water g any other 
gaseous fuel can, however, be used, and if convenient pulverised 
fuel can be used. The Dunston plant is equipped for the use of 
coke oven gas, producer gas, and pulverised fuel for heating the 
retorts. 
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scale working, at least on a semi-commercial scale, should 
be carried on, since, in dealing with a large tonnage, diffi- 
culties arise, the effects of which on the commercial success 
of the process are often masked in small-scale work. 

To hasten progress, a speedy and frank publication of the 
results is of the greatest importance, and it is to be hoped 
that those at present engaged in this important work will 
pursue the course of early publication of any results that 
| may be attained, whether successful or not. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


TANK ENGINES AND THE TRACK 


Sir, —l interested your leading 


| article of the 21st ultimo on this subject. 
of tank engines seldom fails to attract attention, chiefly 


was particularly in 


The derailment 


because those engines, or certain types of them, have been 
held to rightly 
trains at high speeds, being said to oscillate more and to 
be more easily affected by defects in the road than tender 
engines do either 
speed or oscillation to be the actual cause of derailments 


be, or wrongly, unsuitable for working 


Personally, however, I not regard 
it is greatly to be deplored that in far too many instances 
the of to 
unascertainable, when it should have been possible defi 
to discover it. It that either the 


the track is at fault, and this being so, there 


cause a derailment is alleged be obsc ure of 


is surely clear 


nitely 
engine of 
ought to be no such thing as an unexplained derailment. 


N 


| rience, that so long as the road is not actually burst by the 





»w, it is my opinion, based on lengthy practical expe- 


engine, permitting the wheels to drop inside the rails, the 
way should not blamed as the of 
derailment. It noted that the Charlestown 
curve case the road was forced bodily out of alignment, 
yet the train passed safely over this sinuously displaced 
portion, and the derailment did not actually occur until 
the train had travelled 175 yards further on. 

In the accidents in which the condition of the permanent 


permanent be origin 


is to be im 


way is called into question, such as those at Wrotham, 
Bearsted, Sevenoaks, and Swinderby, it is clear to my 
mind that the engine was at fault, and every effort should 
| have been made to find out in what way the design of the 
was, from the of of a derailment, 
Any unevenness in the surface of the track due 


engine view 
defective. 
to heavy rains tends to create an unequal distribution of 
the load carried 
inequality is almost certain to lead to one of the wheels 
climbing to the top of the rail. The way 
anticipate 


point 


by the respective journals, and this 
permanent 
inspectors cannot that 
ticular part of the line will be dangerously disturbed by 
heavy rain, and consequently the engines and rolling stock 
should be designed to meet every such possible contin 
gency. Other things being alike, axle loads should be 
fairly the to 
requirement is the fitting of some compensating device. 
For the safety of the travelling public I am emphatic in 
urging that the use of compensating levers should be made 
both stock 
at any 


necessarily any pat 


constant, and proper method ensure this 


and 
much 


compulsory four-wheeled 
They would, to neutralise 
unexpected irregularities in the road, from whatever cause 
arising, and they would therefore greatly lessen the chances 
of derailment in those cases in which it is now customary to 
put the blame on the condition of the permanent way. 
That, apart from the provision of some compensating 


for engines 


any rate, do 


device, the general design of the engine is a highly impor 
tant matter was proved in connection with the Sevenoaks 


mishap. Tests made after the accident showed that the 
leading or Bissel wheels of a sister engine to that involved 
in the derailment could be forced off the rails by side 


pressure, a result that should have been impossible and a 
procedure that should have been unnecessary. 

An engine spring was lost in two of the cases cited in 
your leader, viz., those at Waterloo (near Liverpool) and 
at Wvre Dock, and there is no doubt that the loss of these 


springs would upset the distribution of weight and conse 


quently would be the most probable cause of the aces 
dents. In the recent case at Chatburn, in which a spring 
is held to have failed owing to fatigue, the verdict and 


explanation are a little too vague, and one finds it rather 
difficult to reconcile with a condition of fatigue a state of 
sudden and excessive elasticity 

It has always been my firm conviction that a derailment 
is one of those mishaps which ought never to occur, but 
when it does happen the actual cause should be traced 
Should the line be to gauge the fault will lie with the engine 


or rolling stock and not in the permanent way In no case 
should there be any doubt as to the precise cause of a 
derailment. Joun Rieke, 

Brockley, 8.E. 4, October 9th 

WATERWORKS EFFICIENCY 

Sir,—The habit of computing the overall efficiency of 
electrically driven pumping machinery, as if the electro 
motor were actually a prime mover, is, I beg leave to 
submit, both incorrect and sometimes to the lay mind 
misleading. 


Taking, for example, the figures given for the Phila- 
delphia station, described in your ** American Engineering 
New column, the best figure is recorded as 83:3 pet 
cent., but if that be multiplied by, 
the overall efficiency of the current generating station, 


may we say, 20 per cent 
a 
we obtain the very different figure of 16-6 per cent. as the 
net efficiency of the plant. 

I have now for a considerable number of years been 
endeavouring to secure interest in the revival of the gas 
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displacement pump, because I believe it to be eminently 
suited to very much of the irrigation pumping that is 
required for the development of the Empire and other 
countries where we hold mandatory interests in particular, 
and if you will permit me space once again to call atten- 
tion to the very high efficiency of the Chingford plant 
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—Humphrey pumps—which I am in a position to state on 
the best possible authority has given satisfactory perform. 
ance for fifteen years, under the conditions there existing, 
I feel that some long-forgotten but very useful information 
may be revived. 

The best recorded figures at Chingford exceed 26 per 
cent., and on test in 1913 the mean of the four large and 
one smaller pump worked out at no less than 23-52 per 
cent., based on the actual fuel consumed and work done 
by the pumps. The pumps saved £19,000 as against steam- 
driven centrifugals when installed. 

f am driven to believe that the lack of progress in this 
method of water lifting in the past is largely due to the 
materialistic point of view, that for the manufacturer with 
shops equipped for precision work there is small financial 
inducement in undertaking the construction of apparatus 
at a true price, largely consisting of straight castings 
with a minimum of machining, but I believe that modern 
problems will before long compel attention to the interests 
of the pioneer colonist once again, and then I think the 
gas pump, which, like so many sound inventions, arrived 
before its time, and, in addition, was overshadowed by 





the war, will come into its own. 

Much is made to-day of the word “ efficiency ” in all 
engineering ; 
much stress is not laid on this factor, to the detriment of 
others equally important, but this feature the gas pump 
emphatically possesses, as well as low installation cost and 
fuel consumption, and it seems but fair that same should 
be recognised. 

In the matter of staff requisite, another point made in 
respect of the Philadelphia plant, the output of Chingford 
when working full bore is over 200,000,000 gallons per 
day of twenty-four hours, approximately two-thirds the 
output of the American plant. When I saw the Chingford 
plant in operation there was one charge-hand in the pump 


house, and I do not think more than half a dozen in the | 


producer building. To be quite fair, a portion of the elec- 
trical power-house staff should be debited to the pumping 
plant when electrical drive is compared with other systems, 
as well as the fuel consumed. 

S. 


CHRISTIE. 
Starcross, South Devon, October 6th. 








The Noise Problem on the Tubes. 


Tue following communication has been received from 
the Underground Electric Railway Company of London, 


Ltd.: 


The wide attention that is being given to the subject 
of noise as a distressing factor in modern life has inspired 
a somewhat sweeping indictment of the tube railways in 
this an article contributed by Professor 


connection im 


Henry J. Spooner to the Nineteenth Century and After for | 


September. Professor Spooner’s assertion that train 
operation on these railways is attended by a considerable 
amount of noise cannot be contradicted, but it is susceptible 
to the qualification that the noise an unavoidable 
concomitant of conditions that are peculiar to the tubes. 
Paradoxical as it may seem, the noise is to an extent a 
corollary of progress in tube railway operation, and of 
measures taken to ensure the safety of passengers. These 
considerations, however, do not connote any failure on 
the part of those responsible to cope with the problem of 
noise and to endeavour to reduce it by every means 
practicable 

The noise on the tubes, induced primarily by the contact 
of steel upon steel, is intensified by the closely confined 
space in which the trains have to run. The paramount 
need for minimising any risk of fire necessitates the em- 
ployment of metal in many instances where wood or other 
material would be utilised on an ordinary railway ; whilst 
the adoption of noise-preventing devices is hampered by 
the fact that inflammable or smoke-producing substances 
enter largely into the composition of such as might be 
otherwise efficacious. 


is 


RouuinGe StTock. 


Dealing first with the trains. Modern tube rolling stock 
is contructed largely of steel as a precaution against fire. 
Steel is a resonant material, and the mounting of stee! 
cars upon steel trucks conduces to noise. Against this, 
however, may be set the diminution in noise affected 
through the adoption of air-operated doors, which are 
quiet in working, in place of the metal gates that are 
opened and closed with a ciash and the wooden end doors 
that are shut with a bang. The newer type of cars now in 
operation are quite free from rattle or other noises caused 
by windows, and cars of similar type will shortly be in 
service throughout the tubes generally. 

tecvently the experiment was tried on the Hampstead 
line of making certain cars sound-proof internally by super- 
seding windows that could be opened by others that were 
fixed, and by closing all ventilators; the disadvantage of 
making a car a closed chamber, however, was that it was 
more or less an air-tight chamber whilst the train was in 
motion. 

The reduction of the noise made by the wheels and the 
trucks is a problem that has long engaged the attention of 
the tube engineers. Many devices for reducing noise have 
been tried, but none has stood the stress of actual service 
operation., Recently the expedient was adopted of 
shrouding the wheels, but here there was the initial dis- 
advantage that a shroud cannot be brought down suffi- 
ciently low, as it would come into contact with the rails, 
and it was found that the form of shroud—really a valence 


it may be sometimes even doubted if too 


or kilt--that had eventually to be devised, hindered free 
access to the brake gear and other mechanism. Sound- 
reducing devices embodied in the wheels have likewise 
been tried, but in all cases the results were negatived by 
reason of cost or risk in operation. There are possibly 
ways in which the noise emitted by the wheels could be 
muffled, but none has thus far been discovered that is an 
economic proposition and free from the defect that it 
| would embody inflammable or smoke-producing sub- 
| stances. 

Rapid-motion photographs reveal that the wheels of 
a train are not in continuous contact with the rail—that 
is, they do not roll along the rail smoothly. Such photo- 
graphs demonstrate that the motion of the wheels may he 
likened to a series of high-frequency jumps, comparable 
with the motion of a rubber-tired vehicle on a road. The 
difficulties of eliminating or even tangibly reducing the 
noise caused by the wheels is therefore obvious. Through- 
out the Underground the wheels of the cars are subjected 
to frequent examination and special measures are taken 
to ensure that the treads are kept free from “ flats.” 

On the bogies of a tube motor car every inch of space is 
occupied by machinery, and this close packing of the 
motors and other apparatus tends in itself to concentrate 
noise. Various forms of gearing are continually under 
experiment, but a noiseless gear that is an economic 
| proposition in tube railway practice has yet to be devised. 
1 In recent years there has been a general speeding up of 
| the tube services. Now, just as increased speed in a 
steamship causes increased wash, so increased speed in a 
tube train causes increased noise. At higher speeds the 
noise tends to become increasingly objectionable in pitch 
to the human ear. Here is a drawback of more efficient 
service that is not easy to obviate, 








Tue TUNNELS AND THE PERMANENT Way 


Coming now to the tunnels and the track. The diameter 
of the former—Ilft. 8}in.—-is the standard accepted in 
tube railway construction. A larger tunnel would doubtless 
induce a reduction of noise, but even a slight increase 
in diameter—say, only a foot-—would have involved such 
an increase in the cost of construction as to be prohibitive. 
With respect to the permanent way, it can be stated 
| emphatically that the tracks of the tubes are maintained 
jin a high degree of efficiency, otherwise the intensive 
service of trains could not be worked. In laying out a 
tube, however, it is important that, as far as possible, the 
tunnels shall not pass under buildings. On certain of the 
tubes this consideration entailed more than the usual 
number of curves, and rails on curves tend to develop wear 
and roughness, which increase the noise at such points. 
No matter how close the attention given to curve rails, 
there is difficulty in dealing with this trouble. Various 
forms of packing under the rails generally have been 
tried and several expedients of this nature are in service 
on various parts of the lines. Thus, rubber pads are in 
use between the sleepers and the concrete base of the 
tunnel, and composition pads have been inserted between 
the chairs and the sleepers ; but it is found that whilst 
such devices certainly reduce vibration, they certainly do 
not reduce noise.. Touching upon sleepers, those in use 
throughout the tubes are of jarrah, which is exceedingly 
hard and is the best fire-resisting material available for 
the purpose. It is possibly, however, a shade more con- 
ducive to noise than the softer woods used for sleepers 
on surface railways. 

The most recent experiment in connection with the track 
is the ballasting of the space between the sleepers. A 
section of the Piccadilly Tube has been treated in this 
way, and the result is satisfactory, for the ballast seems 
to absorb the. noise made by the contact of wheels and 
rails. But ballasting of the tube track throughout is 
impracticable, for it would frustrate access to the per- 
manent way gear. 

In conclusion, it cunnot be asserted too emphatically 
that the Underground engineers are fully cognisant of the 
distressing effects of noise. For years past they have been 
constantly experimenting with devices for diminishing 
noise and also constantly seeking expert advice on the 
subject. It is the duty of those who criticise to make 
practical suggestions for the removal of the ill of which 
they complain, when, like Professor Spooner, they may be 
assumed to understand the subject matter about which 
they are writing. Any practical suggestions will be wel- 
comed by the engineers to the Underground Group. 
Devices of any sort that are economic and effective and 
will not impair efficiency of service or precautions for 
safety are considered, from whatever source they may 
come. 











An Articulated Steam Rail Coach. 


A PEVELOPMENT of the principle of using individual 
coaches, driven by steam engines for services on railways, 
where the traffic does not justify the running of a full-sized 
train, was demonstrated near Lincoln towards the end of 
last month. It was the occasion when one of five coaches 
for the Egyptian State Railways, built by Clayton Wagons, 
Ltd., of Abbey Works, Lincoln, made some trial runs 
between Lincoln and Woodhall Junction. 

It is so recently as on June 29th of this year that we 
described one of the then latest Clayton steam coaches 
that it is unnecessary to go into any great detail as to the 
mechanical arrangements ; but these new coaches hav: 
several distinctive features. One of the most noteworthy 
characteristics, which is plainly shown in our engraving, 
is the combination of two bodies on three bogies, with an 
articulation at the centre. The centre bogie carries all the 
machinery and the two bodies are supported by separate 
bolsters, so that one body can be removed when necessary 
without interfering with the other. 

The boiler and engine are mounted, as is the case with 
the “ Bang Up ”’ described in our previous article, on the 
underframe of the bogie and are quite independent of the 
driver’s—or rather stoker’s—-platform. The driver's 
station is at the front end of either of the two bodies, and 
his controls of the regulator, cut-off and brake are con- 
nected up with the machinery by rods and shafts running 
beneath the framework. 

The boiler is slightly different from that which we hav: 
already described and its fire-box and tubes may bx 
exposed for examination or cleaning by lifting off the outer 
shell. Lifting rings are arranged at the top of the boiler 
for this purpose, and a hatchway is provided on the root 
so that the boiler shell can be lifted out. The boiler is 
fired through a firing door in the side. Owing to the 
omission of the firing chute, which is necessary with the 
top-fired boiler, it has been possible to increase the 
generator and superheater tube surfaces. It has also been 
possible to arrange the chimney in the centre. The grat« 
is in three sections, and may be lifted out through the fire 
door. The working pressure is 300 lb. per square inch. 
Two manholes are provided in the boiler shell opposite 
the tubes to permit the tubes to be thoroughly washed out. 
Two mud plugs and two blow-down cocks are prov ided at 
the bottom of the boiler. A fixed ashpan with hinged air 
doors is fitted. 

On the engine bogie the driving boxes are of cast steel 
with bronze and white metal bearings. There is an oil 
well in the top of each box, and a lubricating pad in the 
bottom. In addition, an oil box is provided on the frame 
plate for each driving box. Three feeds are taken from 
this oil box, one to the top of the bearing and one to each 
horn cheek. 

On account of the climatic conditions under which the 
coaches will run the roof consists of an outer steel plate 
with cellular asbestos insulation applied to the underside. 
There is a dead air space of 2}in. between the outer roof 
and the ceiling, and the ceiling panels consist of imper- 
meable asbestos millboard. 

On the occasion of the trial runs between Lincoln and 
Woodhall the weather was dry and there was a head wind 
on the return journey. There were seventy passengers 
on board the coach. The total distance of the run is about 
30 miles and the greater part of it is level, although there 
are some short gradients of 1 in 110 and many curves. 
On the outward journey the average speed was 35 miles 
per hour, and the maximum about 45 miles. During the 
return the average speed was 31-5 miles per hour. The 
total coal consumption was 886 lb., or 14-3 lb. per mile, 
while 7-5 gallons of water was used per mile. 

These coaches will be shipped to Egypt without dis- 
mantling. They will be lifted off the bogies and will be 
carried on deck. On arrival at port, the bogies will be 
dropped on the railway track alongside the quay, the 
bodies will be lowered on to the bogies, and after connecting 
up the pipes and controls at the centre of the coach the 
coach will be ready for steaming. 








THE world’s record for a long-distance wireless telephone 
communication was established a few days ago by a call 
between Bandong (Java) and Buenos Aires, vid Kootwyk 
and Nauen. Although communication was established, 
the experiment was not entirely successful, and the trials 
will be continued, 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Birmingham Quarterly Meeting. 


To-pay—Thursday—was quarter day on the 
Birmingham Iron and Steel Exchange, and there was a 
big gathering of representatives from all parts of the 
country all eager to discover the possible trend of business 
during the next three months. The improvement in 
business prospects during the past few weeks led indus- 
trialists to anticipate a somewhat animated meeting, and in 
some respects they were not disappointed. The market 
tone was bright and a hopeful view of the future seemed 
to be generally adopted. The recent announcement that 
the railway de-rating proposals will be given effect to 
earlier than was at first proposed—it is intended that the 
reduction of freights shall come into operation on December 
ist—-was welcomed as likely to afford relief where much 
needed. Reports from the various branches of engineering 
were considered generally satisfactory, but it was regretted 
that general engineers had not more work on hand than 
appeared to be the case. There was considerable discus 
s10n as to the possibilities of something being done for 





the iron and steel industry in the way of sateguarding. | 
| 


[Transactions up to the time of writing showed improve- 
ment on recent weeks, and there seemed some prospect of 
the quarterly mecting proving the remunerative 
Prices of raw iron and of finished and semi 


most 
of the year. 
advance, 


finished steel had a tendency to and in some 
circles it was considered that forward buying could be 
indulged in advantageously Whether they had the 


courage of their own convictions remains to be seen. 


Staffordshire Iron Trade. 


The Staffordshire iron trade is in much the same 
condition as that existing when the previous quarterly 
meeting took It can hardly said, 
that ironmasters on ‘Change to-day—Thursday—were 
Optimistic as to the future as they were three months ago. 
When the quarter opened it looked very much as though 
a substantral improvement in conditions could be relied 
upon. Certainly better on the whole, 
but it has been of a spasmodic character, and a steady 
progress towards the rejuvenation of the finished iron trade 
has not made. Values are practically where they 
Nut and bolt quotations are perhaps hallt- 
a-crown higher than they were, but it is questionable if 
selling values are any higher. Prices of continental iron 
used by Black Country nut and bolt makers have advanced 
considerably, and that possibly accounts for the slightly 
higher figure now named for Staffordshire common bars. 
[here has certainly been transference of business 
im this branch from the foreigner to native mills, but it 
is thought this has been of only a temporary character. 
Indeed, it was to-day reported that a revival of buying of 
Belgian No. 3 iron is taking place, consumers having come 
to the conclusion that values are not likely to recede. The 
business put through was at about £7 4s. 6d. delivered in 
the Black Country 
obtained at about 


place be however, 


as 


business has been 


been 
stood in July 


some 


Three months ago it could have been 
6d. per ton below that figure. Even 


at to-day's price, however, the margin between foreign and 


» 
aS 


native material is so appreciable as to justify local consumers 
purchasing abroad. Staffordshire ironmasters ask £8 15s. 
to £9 for nut and bolt qualities iron, but to pay this, nut 
and bolt makers contend, would make impossible profitable 
production, and successful competition in the open market. 
fhe improvement in the shipyards is expected to benefit 
the Black Country nut and bolt trade, but unfortunately 
there seems little probability of this improvement passing 
to Staffordshire ironmasters. As best iron, the 
demand remains fairly consistent, and prices are steady 
at £12 per ton. In this branch there is no competition 
from abroad, and, moreover, exacting engineering require- 
ments call for such high class material as Statfordshire 
marked bars. In the Crown bar department Staffordshire 
makers have to contend with severe internal competition, 
against which they appear to make little, if any, headway. 
Their minimum quotation of £9 7s. 6d. is 5s. per ton above 
that of some of their competitors, while the difference 
between the lowest and the highest quoted rate is some- 
where in the region of 20s. per ton. The tube trade calls 
for good quantities of strip, and the requirements of the 
electrical industry have brought a new stimulus to this 
branch. Wrought iron gas tube strip at date commands 
£10 15s. to £10 17s. 6d., a price similar to that ruling last 
quarter day. 


regards 


Steel. 


The steel industry has perhaps made more pro- | 


gress than any other branch of the heavy industries during 
the quarter just ended. In this—if it has not been entirely 
caused by it—it has been very materially assisted by the 
very considerable rise in the selling prices of foreign steel 
materials. Native makers’ quotations are now so little 
above those of their continental competitors that when the 
advantage of delivery service is taken into account by the 
consumer he has little to induce him to send his business 
out of the country. Orders are consequently coming in 
increasing numbers to local steelmasters, and there seems 
every prospect of the last quarter of the year proving a 
really good one for them. The increase in business so far 
has affected chiefly the half-product department, but there 
is a decided tendency for the orders for native finished 
material to increase, and what is more, the weight of indi- 
vidual tonnages is improving. Prices are becoming more 
remunerative from the producer’s point of view, and some 
of the works are reputed to have excellent order books. 
From many quarters the calls upon steel makers are in- 
creasing, and this week Midland structural engineers are 
stated to have placed some good business. Unfortunately 
the railways are stated not to be buying up to their average. 
A marked improvement in consumptive demand would 
be very welcome. To-day’s quarterly meeting did not 
satisfy one that such a desired order of things will be met 
with in the immediate future. Steel prices, though higher 
than last quarter day, were hardly changed from those 








ruling a week ago. Mild steel biliets and small rolled bar 
values tended to harden, but quotations, at the moment 
of writing, had not been generally advanced. 


Raw Iron. 


While the present production of pig iren is ample 
to meet demands, smelters are receiving more inquiries, and 
it is given out that one well-known Derbyshire concern, 
which has disposed of the greater part of its stock since 
the middle of August, is about to restart an additional 
furnace—one that had been out of service for relining. 
Thovgh during the past week pig iron purchases have been 
confined to small parcels, there was some inquiry to-day 
for contract prices. Blast-furnacemen have had a miserable 
quarter. They have watched demand sink lower and lower 
and prices hav receded in consequence. Now that there 
seems more prospect of a renewal of buying they are 
anxious to secure better terms, and in many cases to-day 
quotations were higher than those of a week ago. North- 
amptonshire No. 3 foundry, though obtainable at £2 16s., 
was quoted as high as £2 18s., and some Derbyshire makers 
who recently accepted £2 19s. to-day wanted £3, and 
endeavours to move them proved unavailing. There is 
very little call for forge iron, and it is generally assumed 
the prices quoted in this department would be shaded for 
desirable business. East Coast hematite was quoted £3 10s. 
More interest was taken in the raw branch of the 
market than of late. The steadiness with which prices 
have been maintained latterly and the present move for 


iron 


| advances have probably convinced consumers that bottom 


has 


been touched. The advance of the season and the 


| possibility of dearer smelting coke have no doubt helped 


| December. 


to strengthen that conclusion 


Galvanised Sheets. 


Galvanised sheets continue in brisk demand, and 
it is reported that orders and inquiries alike are on the 
Indian buying has improved, and substantial 
orders are to hand from the West Indies. There are in 
quiries for substantial tonnages from the regions which 
were swept by the recent hurricane, but it does not appear 
that much actual business has yet been placed. It 
diffieult to get delivery of orders placed now before 
Many mills cannot promise supplies this year. 


increase. 


is 


Prices of 24-gauge corrugated are firm at £13 10s 
£13 15s. 


up to 


Interesting Co-partnership Scheme. 


To show their appreciation of the loyalty and 
help consistently given by their employees, Thompson 
Brothers (Bilston), Ltd., engineers, have adopted a co- 
partnership scheme. There are several hundred employees 
of the company, and the scheme, which came into opera- 


| tion as from August Ist last, provides for a new class of 


shares to be called “‘ employees’ shares,”’ the articles of 


| association having been redrafted as required. In the 
| first instance, a number of these ** E ”’ shares will be taken 
up by the governing directors themselves, with the 


| of distribution 


intention of distributing them by way of gifts. The basis 
will be at the rate of one share for each 
complete year of service of employees who have attained 
the age of twenty-one, and have given not less than three 
continuous years of service. The shares are in the form 
of * E * 6 per cent. cumulative preference shares, on which 
interest, free of tax, will be paid half-yearly, For the first 
three years the shares are to be held by the governing 
directors on behalf of the employee, but dividends will be 
paid to the employee as though he held them in his own 
name. At the end of three years the shares will be trans- 
ferred to the employee and become his absolute property. 
War service is to count as service with the company. 


Unemployment. 


A further 
employed in the Midlands is recorded this week, the total 
falling from 183,904 to 183,100. 
are reduced from 32 
6656 to 6077. 





At Stoke-on-Trent there is an increase from 








| Meunier, at the age of seventy-two vears. 


slight decrease in the number of un- 


The Birmingham figures | 
764 to 32,353, those of Coventry from | 


17,366 to 18,454, while similar unsatisfactory conditions | 


are recorded at Derby, Dudley, Oldbury, Redditch, Stour- 
bridge, and Brierley Hill, Walsall, Wednesbury, West 
Bromwich and Wolverhampton. 








LANCASHIRE. 
(From our own Correapundents.) 


MANCHESTER. 


Industrial Outlook. 


RATHER mixed conditions in the engineering 
trade are suggested in the monthly record of the Man- 


acceptance by a sub-committee of the Electricity Com- 
mittee was £4275. The chairman of the Electricity Com- 
mittee explained that there had been a difference of 
opinion in the Committee on the matter. A special sub- 
committee which had been appointed to consider the 
question had recommended the purchase of British meters, 
but that recommendation had been rejected by the Elec- 
tricity Committee. It was pointed out that whilst the 
British product was a very sound job, the makers had 
declined to reduce their price, which, incidentally, was not 
the lowest British tender that had been received. Reply- 
ing to a request that they should make some reduction, 
the British makers had emphasised the point that their 
profit was only 7 per cent., that they had to pay higher 
wages than the Swiss firm, and that rates and taxes in 
this country were also on a higher scale than in Switzer- 
land. 


£2000 for Tramways Manager. 


The Manchester City Council has decided, but 
not without considerable opposition, to fix the salary of 
the successor to the late Mr. Mattinson, the general manager 
and chief engineer of the tramways department, at £2000 
ayear. An amendment that £1500 should be the commence 
ing salary was lost. 


Seventeen Storeys. 


Plans have been approved by the Manchester 
City Council for the erection of a seventeen-storey build 
ing, of a height of 220ft., by the Tootal Broadhurst Lee 
Company, Ltd., in Great Bridgwater-street and Milling 
street, off Oxford-street, Manchester. The architect is 
Mr. Harry 8. Fairhurst. Objection to the proposal was 
on the ground that such a building would mean the obstruc 
tion of light, sunshine, and air movements, and an intensi 
fication of the traffic congestion problem in the city. The 
highest existing building in Manchester is Ship Canal 
House, owned by the Manchester Ship Canal Company. 
This is 130ft. high and has ten storeys. 


Roofing a River. 


An interesting plan to relieve traffic congestion 
which the Stockport Corporation proposes shortly to 
incorporate in a private Bill was outlined by Mr. H. Hamer, 
the borough surveyor, at a meeting last Saturday of the 
Institution of Municipal and County Engineers held at 
Stockport. It is proposed to cover the river Mersey from 
Wellington-road North to Lancashire Bridge, a distance 
of about 480 yards, with a concrete decking, at a total 
estimated of £250,000, covering an area of 14,000 
square yards. The road thus formed would be 80ft. in 
width, and would consist of a 60ft. carriageway, carrying 
a double line of tramway track, and a footpath 10ft. wide 
on either side, whilst in Mersey-square the decking would 
be 100ft. wide. The abolition of three bridges would be 
involved, and the payment of about £30,000 as compensa 
tion to affected property owners 


cost 


Aeroplanes for America. 


A. V. Roe and Co., Ltd., Newton Heath, Man- 
chester, has received what is said to be the largest single 
order for light aeroplanes ever placed. The order, which 
has come through the firm’s distributors in the United 
States, is for fifty Avro-Avian machines, fitted with 
30-80 H.P. Cirrus engines and Handley Page automatic 
slots, and delivery is to be made at a minimum rate of two 
machines a week 


Obituary. 


this week of Mr. Stanilass 
Mr. Meunier, 
who for thirty-seven years had been gas engineer to the 
Stockport Corporation, was a pioneer of high-pressure gas 
distribution in this country, and was a past-president of 
the Northern Section of the Institution of Gas Engineers. 


The death occurred 


Non-ferrous Metals. 


Reaction in tin, a further slight gain in copper, 


| @ more important advance in lead, and coniimued weakness 
in the spelter section, have, briefly, been the outstanding 


| for cash metal to £224. 


| fairly prominent of late in the tin 


| firmness will be experienced. 


chester Chamber of Commerce, which, in the course of its | 


survey of the general industrial situation, says: Sections 
of the engineering trade are doing well, but the exceptions 
to that state of things are not unimportant. Artificial 
silk machinery makers have been well engaged, but some 
of them are rather disappointed as regards new orders 
coming in. The cotton and woollen trades of Lancashire 
and Yorkshire still hold back any orders that are not vital, 
and foreign demand for machinery is also on the small 
side. Constructional engineers have had a good deal of 
work in hand, and electrical engineers also have been 
busy. Machine tool makers have had a fair number of 
orders, but millwrights have had rather a dull time, even 
during the holidays, when it is customary to make necessary 
repairs. Motor manufacturers are now finishing a season 
which has been a pretty good one, and they are looking 
forward to increased activity after the autumn shows. 


Electricity Meters from Switzerland. 


On the ground that the difference in price was 
too high, the Rochdale Town Council, after a prolonged 
discussion, has decided to place a contract for electricity 
meters with a Swiss firm in preference to a British. The 
tender submitted by the Swiss concern was £2745, while 
that of a British firm which had been recommended for 





features of the non-ferrous metal markets during the past 
week. For four successive weeks tin had been a distinctly 
rising market, values improving from about £210 per ton 
Since my last report, however, 
with a decline on balance of about £5 a ton, an appreciable 
part of the gain has been lost. With speculative interests 
market, a setback 
was to be expected sooner or later, although the reaction 
was also due partly to statistical influences. Notwith- 
standing the decline the market still seems to have a fairly 
strong undertone, and it is not unlikely that renewed 
In the copper 
refined descriptions are firmly maintained, and with 
steady demand for the metal the market for standard 
brands has undergone a fractional improvement com 
pared with the prices current a week ago. Lead is meet 
ing with a fair sale to consuming interests, and as offers 
are not excessive, quotations are about 5s. a ton higher on 
the week. Inquiry for spelter continues on a relatively 
moderate scale and values have suffered a slight loss. 


section, 
a 


Iron and Steel. 


The tone of the iron and steel markets here is still 
of a quietly optimistic character. Blast-furnacemen 
offering in this district, although the tonnage booked 
this week has been perhaps lighter than during the past 
fortnight or so, continue to find users reasonably willing 
to cover their requirements over the next few months. 
Values have been held at from 67s. to 67s. 6d. per ton, 
delivered Manchester or equal, for Staffordshire and Derby 
shire brands of iron, with Middlesbrough at 79s., Scottish 
at 87s. 6d. to 90s., and hematite at 81s. to 81s. 6d. Only 
a quiet business is reported in bar iron, but local makers 
are maintaining prices at £10 per ton for Crown bars and 
£9 10s. for seconds. In steel, the principal feature of the 
market is the better movement of home-rolled bars in 
of continental price developments. An 


consequence 
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appreciably bigger trade is being done in this section than 
for some time, and rollers are able to secure more remunera- 
tive prices. Boiler plates are quiet, but a steady day-to- 
day business is being transacted in constructional steel 
materials and in supplies for the general engineering trades. 
Quotations for joists and sections are at £7 17s. 6d., with 
ship and tank plates at £8 12s. 6d., boiler plates at £9 10s. 
to £9 15s., according to quality, and small re-rolled bars 
at from £7 17s. 6d. to £8 2s. 6d. per ton. Supply con- 
ditions are not conducive to a free business being done in 
imported semi-finished steel products, even if prices were 
attractive to consumers on this side, while in finished steel 
the demand presents few important features, buyers for 
the most part placing orders for comparatively small 
quantities. Prices are very firm, however, at £6 17s. 6d. 
for wire rods, £7 7s. for steel bars, £6 7s. 6d. for joists, 
£6 17s. 6d. for angles, £7 12s. 6d. for Thomas plates, and 
about £7 per ton for Belgian bar iron, for cash against 
documents, and including delivery to works in this 
district. 


The Institution of Mechanical Engineers. 


About 100 members of the North-Western Section 
of this Institution on Thursday, 4th inst., paid a visit of 
inspection to the new tin smelter belonging to the Penpoll 
rin Smelting Company at Bootle, near Liverpool, described 
in our issue of July 20th, 1928. They were conducted 
round the works by Mr. Allen, the manager, and his staff, 
and were afterwards entertained to tea. This plant 
is claimed to be the most up to date of its kind in the 
world, and is capable of dealing with 1000 to 1200 tons of 
ore per month. The plant comprises grinding machinery, 
roasting and smelting furnaces of the most modern design, 
and a Lodge-Cotterell precipitator for collecting the 
volatilised tin oxide in the escaping flue gases. The current 
for operating the precipitator is obtained from the Cor- 
poration mains and transformed up to a pressure of between 
50,000 and 80,900 volts. The smelting furnaces, of which 
there are two, are of the oil-fired regenerative type, with 
a capacity of about 36 tons each per day. Each furnace 
can be enlarged to increase capacity by 50 per cent. when 
necessary. The furnace shed can be extended to house 
two similar furnaces, so that by such an extension the 
capacity could be trebled. There is an elaborate system of 
flues, allowing of additional lengths being put into circuit 
when required, so that the temperature of the gases enter- 
ing the fume collection plant can be controlled. 


BARROW-IN- FURNESS. 
Hematite. 


The demand for North-West Coast pig iron con- 
tinues to be steady, and there is evidence of more con- 
fidence in the market. Of course, there is much room for 
expansion, for the output at the present time is below 
normal. There are some orders on the books for fairly 
substantial tonnages, and the number of inquiries is 
assuring. It may be necessary, if the demand continues, 
to increase the number of furnaces in blast, but such a 
move is not very likely at the present, for there are still 
some stocks to clear. Again, the question of production 
is affected by the demand on the part of local steel depart- 
ments, and there is not a very rosy future for the steel 
trade at present. If the mills were assured of a steady run 
for some time, there would be a possibility of more pro- 
duction. There is a slightly better prospect as regards 
continental business, but it will not develop rapidly. 
This also applies to possible business with America. The 
local ore trade remains about the same, and there will be 
no development until the outside demand is increased so 
long as the present number of furnaces are in blast in the 
North-West district. The steel trade continues to be dull. 
Cumberland is practically idle in this respect, but the 
Barrow mills are still engaged and are likely to be for a 
month at any rate, in so far as rails are concerned. Hoops 
are assured of a steady trade, and the production will be 
regular. 


Shipbuilding and Engineering. 


The shipbuilding and engineering trades are 
fairly well employed on the various contracts, and there 
is & prospect of further orders being booked. At Vickers- 
Armstrongs’ naval construction works there are about 
12,000 hands employed at the present time. 








SHEFFIELD. 
(From our own Correapondent.) 
Position of Heavy Industries. 


ir is usual to expect a trade revival in the early 
autumn, but though there are definite signs of an improved 
trade outlook, it cannot yet be said that business is showing 
that spurt that one would like to see. Some large firms, in 
fact, express disappointment that the opening of October 
has seen so few large contracts placed or so few inquiries 
hand. Although some firms were fairly busy during 
September, the month was generally considered to be a 
very poor one for the heavy steel trades, and to have 
been worse than August, the production figures for which 
are now available. In that month 88,300 tons of steel were 
produced, compared with 91,800 tons in July and 97,400 
tons in August last year. The total included 33,200 tons 
of acid and 46,500 tons of basic steel. The Lincolnshire 
total fell from 48,700 tons in July to 38,500 tons in August. 
In August last year the total was 42,600 tons. At the 
present time the principal call is for basic steel, and the 
output tends to increase. There is no improvement in the 
market for acid steel, but some hope can be derived from 
the fact that trade is improving in the chief consuming 
centres. In accordance with the usual experience, Shef- 
field, as the producer of the raw material, is always the 
last to feel the influence of a revival. Good news is to hand 
from the adjoining Derbyshire ironfield. All four blast 
furnaces at the Devonshire Works of the Staveley Coal 
and Iron Company will be in full blast at the end of this 
month. Three furnaces are now working, and the fourth 
and final one is being prepared for commissioning. 


to 


| problems. 
| Square inch, it is considered satisfactory to employ a 











The Lighter Industries. 


Unfortunately, there has been a falling off of 
late in the sales of the best tool and other alloy steels. 
The engineering shops here are using as much material as 
ever, from which it is surmised that more continental 
material is being imported. The plate and cutlery branches 
have been very much busier during the past week, and the 
number and nature of inquiries that have come through 
suggest that the improvement will be maintained. Cheap 
goods appear to be the most popular. Stainless knives, 
spoons, forks and small cased goods are going away in very 
large quantities. Trade in silver and best quality electro- 
plate is steady, but does not make any great headway. 
A fair amount of work is on hand for export, particularly 
for the Colonies. The volume of the Christmas season 
trade cannot yet be estimated, but if orders continue to 
come through at the present rate there should not be much 
to complain about. This year has seen a great deal of 
propaganda work done on behalf of the leading products 
of Sheffield, and this week a large showcase of cutlery has 
been placed in the corridor of the home of the Sheffield 
Chamber of Commerce in the Cutlers’ Hall. The collec- 
tion consists of about 300 different patterns of knives, 
scissors, shears, razors and safety razors and blades, all 
of which are very effectively displayed. The erection of 
this case will be followed by others containing specimens 
representing all the other important industries of the city. 
When completed, these will form a permanent collection 
for retention in Sheffield. Progress is also being made 
with the scheme for overseas propaganda. 


File Craftsmanship. 


An indication of the high standard of craftsman- 
ship obtained in the Sheftield file manufacturing industry 
is forthcoming in the production by Sheffield Steel Products, 
Ltd., of Templeborough, of files measuring over 50in., 
designed to be operated by two men. The skill required 
in the manufacture of files of such dimensions is em- 
phasised by the fact that the cross section is only lin. 
by }in. Great technical interest attaches to the manu- 
facturing process. These files were too long to be accom- 
modated in the largest of grinding machines, and therefore 
it was necessary to grind them by hand, by no means an 
easy task to ensure uniformity. Further difficulty was 
experienced in the cutting of the teeth, as the traverse of 
the tables of the largest machines was not sufficient to 
permit of the cutting of one side of the file to be done in 
one operation. Close inspection of the cutting, however, 
reveals absolute continuity of the tooth formation, and no 
“join” is perceptible. The hardening, again, called for 
the highest skill. When subjected to tests with a hard 
prover along the whole of the cutting portion, the demon- 
stration showed uniform hardness and excellent cutting 
properties quite up to the standard files of ordinary 
dimensions. In contrast there is a tiny double-ended saw 
file, also made by this firm, which has two distinct cutting 
portions of less than 1}in. in length, each of which has been 
subject to no less than six cutting operations, making 
twelve times to each file in all. These two files have been 
supplied to the definite specification of different customers. 


Forged Steel Boilers. 


The announcement that John Brown and Co., 
Ltd., of Sheffield, are now successfully producing hollow 
steel forgings for high-pressure boilers has aroused con- 
siderable interest in engineering and metallurgical circles. 
The recent tendency to use boilers of much higher pressures 
than formerly, notably at electric power stations, has 
called for boilers capable of withstanding these severer 
stresses, and the need has been met by forging them out 
of the ingot solid and in a single piece by a very ingenious 
process. Homogeneous hollow forgings are being produced 
by John Brown and Co., Ltd., which have the necessary 
mechanical characteristics to meet satisfactorily the 
requirements of engineers dealing with high-pressure 
steam, oil cracking processes, chemical processes, and like 
For medium pressures, say, up to 500 lb. per 


hollow-forged cylindrical drum of suitable thickness with 
separate dished ends riveted in, but in cases where stress 
and temperature are high, the boiler drums are forged in 
one piece, the ends being closed so as to leave only a man- 
hole at each end or such opening as may be required by 
the designers. In special cases they may be supplied with 
one end completely closed, a manhole being left at the 
other. As regards the process of manufacture, the ingots 
are cut to length, and a hole trepanned through them, 
which enables a careful examination to be made of the 
ingot, both internally and externally. In the subsequent 
forging process the ingot is both expanded and drawn. 


L.N.E.R. Engine Contracts. 


The Yorkshire Engine Company, Ltd., Meadow 
Hall Works, Wincobank, Sheffield, is engaged in building 
for the London and North-Eastern Railway Company 
nine engines of the mixed traffic type. Three of the engines 
for use on the Metropolitan section have been delivered. 
They are fitted with condensing arrangements. The re- 
maining engines will be used on the North British section, 
and will be delivered as soon as completed. The total 
weight of each engine is 70 tons, and the tractive effort 
19,945 lb. The cylinders are 19in. diameter by 26in. 
stroke, and the coupled wheels 5ft. 8in. diameter. The 
working pressure is 170 lb. per square inch, and the engines 
are fitted with mechanical lubrication to the cylinders 
and axle-boxes, and with Mr. Gresley’s patented twin-tube 
superheater. Each engine is capable of carrying 2000 
gallons of water and 4 tons of coal. 


Master Cutler and Safeguarding. 


Some pungent observations on safeguarding were 
made by the new Master Cutler, Mr. T. G. Sorby, at his 
installation. The safeguarding of cutlery, he said, had 
undoubtedly been of value, yet, owing to the method of 
applying the duty, it had not been of such value as it 
might have been, either in restricting foreign imports or 
in the amount of duty collected. That was due to the 
fact that the duty was charged on the declared “ invoice 
value ” of the goods, always at a low value, and sometimes 




















intentiona ly false. All duties charged, he urged, should 
be on the market value of the goods as produced in this 
country, and not on prices invoiced from abroad- —low 
prices only acceptable to the foreigner for surplus produc- 
tion or to assist in the economic operation of plant. Refer- 
ring to the safeguarding of the iron and steel industry, the 
Master Cutler expressed the hope that joint recommenda- 
tions would be available, recommendations which, by 
virtue of the impartiality, of their evolution, and of the 
altruism and integrity of their sponsors, would be accepted 
by all parties as being an earnest collaborative effort 
towards the solution of the problem. 


Protecting Sheffield’s Name. 


The report of the Sheffield Advisory Committee 
gives a résumé of the work done to protect the name of 
Sheffield and to protect the city from unfair competition. 
It was discovered, states the report, that two individuals, 
not operating in Sheffield, were using the name “ Shef- 
field ’’ as the first word in the title of their firm. Investi- 
gations were made and an undertaking was obtained to 
eliminate the word “ Sheffield’ from the title. It was 
discovered that an application had been lodged by a 
company in the United States for the registration in China 
of a trade mark consisting of the device of a bird, accom- 
panied by the words “ Celebrated Sheffield Spring Steel. 
made in U.S.A.,"’ in respect of various kinds of tools. 
Representations were made both to the Board of Trade in 
England and the Chinese trade mark authorities, but it 
was found that there was no recognition of community 
marks under the Chinese trade marks law, and therefore 
it was not possible to lodge an effective opposition and 
prevent the marks being registered. A complaint was also 
lodged by the Cutlers Company with the Federal Trade 
Commission. The American company has now eliminated 
the word ** Sheffield "’ from its trade mark. 








NORTH OF ENGLAND. 
(From our own Correspondent ) 
Tees-side Ironworks to Restart. 


Arter being inactive for the past seven months 
through trade depression, the Ayresome Ironworks of 
Gjers, Mills and Co., Ltd., Middlesbrough, are to be re 
started during the first week of the New Year. The 
decision involves relighting two blast-furnaces on hematite 
pig iron. The firm owns five blast-furnaces. Three will 
remain idle. The two to be restarted, however, each possess 
a quadrupled output capacity. During a long period 
of enforced idleness, Gjers, Mills and Co., like several 
other Tees-side firms, have been perfecting their plant 
as far as possible in order to be in a position to com- 
pete for the trade which may be available. It is hoped 
that the restarting of the furnaces will result in per- 
manent activity, but that, of course, will depend on 
the general situation. 


Cleveland Iron Trade. 


The news that the Scottish Light Casting Asso- 
ciation has overlooked Cleveland by placing an order for 
15,000 tons of pig iron with Midland firms has had a 
dampening effect upon the Cleveland market. Scotland 
has hitherto been one of Cleveland's best markets for the 
sale of pig iron, and the disappointment at not securing 
the contract is naturally very keen. In March last Cleve- 
land makers received an order from the Association for 
30,000 tons of pig iron, but since then the Cleveland price 
has advanced Is. per ton, whereas the quotations for 
Northamptonshire and Derbyshire iron have fallen. 
Generally, the position of the Cleveland pig iron trade shows 
no material change. Most of the output is going into direct 
use at makers’ own consuming plant, and the small sur 
plus available for the open market is reported to be -vell 
taken up. Prices are steady, No. | Cleveland foundry 
iron being 68s. 6d.; No. 3 G.M.B., 66s.; No. 4 foundry, 
65s.; and No. 4 forge, 64s. 6d. 


Hematite Pig Iron. 


The amount of East Coast hematite pig iron 
available for the open market continues diminish 
owing to increased absorption at the works, and on the 
present restricted output basis, producers are well able to 
dispose of the supplies, with consumers more inclined to 
order forward. In one instance, it is reported, a Tees-side 
firm is unable to accept any further orders for imme- 
diate delivery. Stocks have dwindled to very small pro- 
portions. There are buyers at 70s., both for home use and 
export, and some makers are holding out for a rather 
higher figure. 

Ironmaking Materials. 

Business in foreign ore is light, but fairly heavy 
imports are gradually overtaking arrears of delivery 
against old contracts. Merchants, believing there will be 
a shortage of supply, adhere firmly to prices on the basis 
of best Rubio ore at 22s. 6d. c.i.f. Tees. Durham blast- 
furnace coke is selling slowly for local consumption, but 
producers have fairly good export contracts arranged, and 
they continue to quote 17s. 6d. to 17s. 9d. for good average 
qualities delivered to works in the North-East area. 


to 


Manufactured Iron and Steel. 


The tone of the manufactured iron and steel 
trade is improving, certain continental products having 
been entirely eliminated from the Northern markets. 
Semi-finished steel producers have fairly extensive orders 
on their books, and they report considerable inquiry. The 
demand for sheet bars is brisk ; shipbuilding material is 
not much in evidence, but the output of other construc- 
tional material, sheets, and rails is considerable. Quota- 
tions are unchanged. 


The Coal Trade. 


The general position of the Northern coal trade 





is much more favourable for the fitters, and the market 
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weeks. Exporters take a more optimistic view of the 
prospects to the end of the year, and prices generally show 
a hardening tendency. 
eased the anxieties of shippers, but freight rates are 
still relatively high, which makes c.i.f. prices at continental 
stations to be quoted at enhanced figures, but trans- 
actions are being arranged on a fairly heavy scale. North- 
umberland best steams are well stemmed, and the general 
Sales have taken place on 
the basis of present prices to the end of the year, and in 
some instances to March next. The quotation is 13s. 6d. 
to 14s., but the former figure more accurately represents 


position is much improved. 


feeling. Second steams keep steadily to late prices. The 
increasing business in large steams has made smalls more 
plentiful, and they are easy at 8s. to 9s. 6d., according 
to brand. There is still only a moderate demand for gas 
fuel, although there are signs of a little better inquiry. 
Prices for all grades are undisturbed. Ordinary classes of 
coking coal are freely offered at 13s. There is an improved 
for bunkers at 13s. l4s. 6d. Trade in 
nearly every grade of coke continues on a substantial 
scale, but supplies are equal to the demand. There have 
been heavy bookings of gas coke and the quotation is 
higher at 20s. to 21s. Foundry cokes are well sold forward 
for export, but the home demand is on the quiet side at 
unchanged figures 





equest from to 


Furnacemen’s Wage Increase. 


North-East Coast blast-furnacemen are to receive 
a slight wage increase as a result of the ascertainment for 
the past quarter. The average net selling price of No. 3 
Cleveland pig iron was 63s. 1-91d. per ton, and in accord- 
ance with the sliding scale arrangement blast -furnacemen’s 
wages will be advanced by 0-25 per cent. This will raise 
the wages to 9 per cent. above the standard 


Wages in Manufactured Iron Trade. 


According to the for the North 
of England manufactured iron trade, the wages of puddlers 
and other forge and mill workers will remain unchanged 
for the next two months. Sheet trade board wages for 
the same period, on a slightly increased selling price, will 
be 30 per cent 


ascertaimiment 


above base rates 


Big Bridge Contract. 


Head, Wrightson and Co., Ltd., bridge builders 
and engineers, Thornaby on Tees, hav e secured a contract 
erect the Malay States This, with 
other orders which the firm has in hand, will keep its 
Teesdale Works fully occupied for a considerable time. 


to a large bridge in 








SCOTLAND. 
(From our own Correspondent.) 
Quiet Conditions. 


BUSINESS in steel, iron and coal has not improved 
as anticipated. Apart from one or two sections of these 
industries conditions are on the whole quieter. Shipbuild- 


is below expectations, while the export trade generally 
has not come up to anticipations 


Steel. 


Makers of heavy steel are in need of fresh business 
It is said that shipbuilders are now buying most of their 
material from home sources, but new shipbuilding con- 
tracts are scarce, heing rapidly worked 
off. Fair orders are coming to hand for constructional and 
other classes of material. 


and old orders are 
Despite the scarcity of business 


the future in view of the closer relationship between home 
and continental prices for competitive material. 


Steel Sheets. 


The sheet trade is in a comparatively healthy 

Light black sheets and galvanised sheets have 
good export demands, and prices are firm, though showing 
only small advance on levels. Heavy sheets 


condition 


a prev'ous 


are not so well placed however 





Tubes. 


Makers of butt-welded and seamless tubes report 
continued activity. Orders for lap-welded tubes are scarce. 


Iron. 


Business in bar iron is featureless, and prices are 
unchanged. Short time is prevalent at the works engaged. 
Steel bars re-rolled from continental billets are in good 
demand, but the prices obtained are not so favourable | 
owing to dearer raw materials. Tube hoops and strips 
are in good demand. Pig iron is a dull market, the output 
from the fifteen blast-furnaces in operation being ample 
to meet all requirements. 


Scrap. 


Comparatively small quantities of scrap are being | 
sold at present, but prices are unchanged at 65s. for heavy 
steel and 62s. 6d. per ton for cast iron. 


Exports and Imports. 


Imports at Glasgow Harbour during the past week 
included 10,000 tons of iron ore ; 1800 tons of iron and 
steel from the Continent ; and 600 tons of pig iron from 
England. Exports included 1700 tons of steel and iron 
materials and 906 tons of pig iron. 


Coal. 


| 
Despite the advance of the season the coal trade 


ing demands are disappointing, and the home coal trade | 


has a brighter tone than has been experienced for some | the higher prices asked. 


Increased tonnage supplies have | 


Supplies are more plentiful, as 
| more pits are now in operation. Foreign inquiries are 
| fair, but business is apparently difficult to conclude at 
the prices quoted. Lanarkshire ells are scarce, and main- 
tain a firm attitude, but splints are somewhat dull and a 
shade easier in price owing to a shortage of shipping ton- 
nage. Lothians steams are quiet, but third-class Fifeshire 
steams are very well booked and first-class Fife fairly well 
placed. Washed materials are strong in all districts, with 
the possible exception of Ayrshire. Aggregate shipments 
during the past week amounted to 218,285 tons, against 
249,175 tons in the preceding week and 278,271 tons in 
the same week last year. 


values, with, at the same time, an increasingly firmer | 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coa! Trade Conditions. 


THE question when the coal trade is going to 
improve continues to be the all-absorbing topic in this 
district. Very much hinges on this industry, and it is 
well known that all other trades are more or less dependent 
| upon it in this district. 
answer to the question. Everyone has been living in 
hopes of an expansion in operations, and those who are 
engaged in the export trade have been working hard 
in furthering it, by exploring every avenue, but improve- 
ment is slow to make its appearance. 
petition continues to be keen, though in some directions 
it is not perhaps so intense. 


coal export line, but the improvement is so slight that 
collieries feel no appreciable benefit. Something always 
appears to crop up to nullify the situation, and during the 
| past few weeks the trouble has been the shortage of 
tonnage. A good number of orders are held, but merchants 
| have great difficulty in securing the steamers they require 
to execute their commitments. Last week finished up 
with thirty-two tipping appliances idle at the various 
docks, and unfortunately this week commenced with 
twenty-two vacant berths. This slight improvement in 
the position was welcome, but it means that numerous 


collieries must be hard put to it to have a ready outlet for 
| their coals, and there must be irregular work at the pits. 


The fact that tonnage is inadequate to requirements is 
shown by recent chartering operations. Whereas for the 
week ended September 28th tonnage aggregating over 


| 390,000 tons was taken up, the total for the week ended 


October 5th dropped down to less than 290,000 tons, and, 
judging from current charterings, the amount for this 
week will mark a further falling off. This, of course, does 
not augur well for the immediate future, though this is 
the time of the year when an increase in the foreign demand 
looked for. There are inquiries on the market 


is for 


| supplies over next year, but collieries are quoting present 


minimum prices, whereas buyers’ ideas are on the basis of 


| the figures which were paid for coals over this year, which 


are about 6d. per ton less. Business has been done over 
the next six months for coals for South America, and it is 
reported that the Paris—Orleans Railway is in the market 
for round about half a million tons of large and small coals 
for delivery over next year. There appears to be a more 
optimistic feeling prevailing that this business may come 


| to South Wales, but Germany will be a keen competitor, 


in several departments, makers are more hopeful regarding | 


and it is impossible to be any too sure on the point. The 
M.Z.A. Railway of Spain has asked for prices for 30,000 
tons of Welsh coals for delivery at Alicante and Barcelona 
during November and December, but it is now confirmed 
that the Swedish Navy order for 37,000 tons of Admiralty 
large coals has been lost to Germany. As regards home 
inquiries, the Newport electricity works are open for 
20,000 tons of unwashed smalls for delivery 
months. ; 


over 


New Coal Inquiries. 


The Sao Paulo Railway of Brazil is in the market 
for 100,000 tons of Welsh coal for delivery over next year, 
and very shortly prices will be sent in for 200,000 tons of 
Welsh coal for the Brazilian Central Railways, to be 


| delivered during December to March next. 


Coalfield Items. 


The fact that trade is a long way short of what 
it should be is shown by the Tredegar Southern Colliery 
Company, which is a subsidiary to the Tredegar Lron and 
Coal Company, giving notices on Saturday last to 400 
workmen at the Wyllie Colliery. These men had been on 
day-to-day contracts, so that this action meant that they 
finished work immediately. As against this, there are 
better prospects in the Afan and Blaengarw districts. 
Last week the court confirmed the contract between the 
receiver and Sir D. R. Llewellyn for the sale of the Duffryn 
Rhondda Colliery in the Afan Valley and the sale of the 
International Coal Company's property at Blaengarw 
to a syndicate representing mainly the old directors of this 
company. The Duffryn Rhondda property has been idle 
for eleven months, and formerly employed 1200 men. 
New terms of work have been agreed upon between the 
men and Sir D. R. Llewellyn and his representatives, 
and repairers have already begun work, so that hopes are 
entertained that before long a large number of men will 
be re-employed. Work being resumed at once at 
Blaengarw after a stoppage of about five or six weeks. 


is 


Rota System Challenged. 


Recently employers gave notice that as from 
October Ist they would revert to the employment of dock 
pilots, boatmen and riggers at Barry by individual con- 
tracts, in lieu of the existing system, but the men and their 
leaders are opposing this step. There was a conference 
at Cardiff on Friday last between the parties, when the 
men’s leaders stated their case for the retention of the 
existing system. The conference terminated without a 
decision, the chairman for the employers announcing that 


has not shown any marked improvement. Home demands | they had agreed to consider the men’s statement, and that 





are not heavy, and difficulty is experienced in securing | they would communicate their decision later. 


In the 


It is impossible to give a definite | 


There are moments when | 
one is inclined to say that things are slightly better in the 


six | 


meantime the present system in operation at Barry docks 
will continue. 


Current Business. 


Current business continues to be very quiet, and 
this is partly attributable to the fact that prompt tonnage 
is so scarce. The position of collieries is very uneven, 
and prices are almost entirely on the basis of minimum 
figures. Large coals of al! descriptions are plentiful for 
prompt loading, and even smalls are obtainable without 
difficulty. The demand for patent fuel displays no material 
improvement, but coke is steady. Pitwood has weakened, 
as supplies are coming along better, notwithstanding the 
continuance of the strike at French loading ports. 











LAUNCHES AND TRIAL TRIPS. 


Tisincton Court, single-screw cargo steamer ; built by Sir 
W. G. Armstrong, Whitworth and Co., Ltd., to the order of 
United British Steamship Company, Ltd. ; dimensions, 420ft 
by 56ft. 2in. by 28ft. 4}in. ; 10,800 tons deadweight on a draught 
of 27ft, Engines, set of inverted direct-acting triple-expansion, 
27in., 45in., 75in. by 5lin. stroke ; pressure, 180 Ib. per square 
inch ; constructed by the builders ; launch, September 28th. 


Capitan O'BRIEN, O ” class submarine ; built by Vickers 
Armstrong, Ltd., Barrow-in-Furness, to the order of the Chilian 
Government ; launch, October 2nd 








Continental com- | 


PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Craven Brorners (MANCHESTER), Ltd., of Reddish, Stock- 
| port, ask us to announce that Mr. William R. Wheeler has been 
appointed outside representative for their crane department 
| 
| 


Buck anp Hickman, Ltd., ask us to announce that they have 
taken over the sole manufacture of the original Triers’ patented 
single end double-action grindstone dressers and safety rests 


Cuas. P, Krxnecn anp Co., Ltd., of 65 and 65a, Southwark- 
street, London, 8.E. 1, ask us to announce that their telephone 
number has been changed from Hop 0362 to Hop 1305 (five lines) 

Lentz Parents, Ltd., asks us to announce that on and after 
October 13th its address will be 54, Victoria-street, Westminster, 
8.W. 1. Its telephone numbers and telegraphic address remain 
as before. 

Water McGee anv Son, Ltd., of Albion Works, Paisley, 
ask us to announce that they have appointed Mr. Edwin H 
Judd, of Edwin Judd and Co., Ltd., Abbey House, Victoria 


street, London, 8.W. 1, as their London representative 
Tue address of the Medical Research Council and of the 
Industrial Fatigue Research Board has been charged from York 
| Buildings, Adelphi, to 38, Old Queen-street, Westminster, 
| $.W. 1. Telegrams, ‘‘ Medresco, Parl-London ;"’ and telephone, 
| Victoria 5027. 


Mr. H. E. Harris, M.I. Mech. F., asks us to announce that bhe« 
is relinquishing his position as assistant works manager and chief 
engineer with Henry Bessemer and Co., Ltd., of Sheffield, to 
take up the position of purchasing agent and controller of stores 
to the Graham Amplion, Ltd., of Slough, Bucks. 


Mr. R. Humpnrtes, who has for many years been engineer to 
the Birmingham and Midland tramway undertakings, has been 
appointed Southern Division Mains Engineer to the Shropshire, 
Worcestershire and Staffordshire Electric Power Company 
His offices will be at Lloyd’s Bank Chambers, Evesham. 


Sm W. G. Armstronc, Warrwortnu anp Co., Ltd., ask us 
to announce that they have concluded an agreement with the 
Monometer Manufacturing Company (1918), Ltd., whereby they 
become the sole manufacturers and distributors of the range of 
‘“*Monometer "’ products, The plant will be manufactured at 
their Scotswood Works. 


Dowson aNd Mason Gas Piant Company, Ltd., of 
Levenshulme, Manchester, asks us to announce that Dunford 
and Elliott (Middlesbrough), Ltd., of County Bank Chambere, 
Middlesbrough, have been appointed its agents for the county 
| of Durham, the North Riding of Yorkshire, Newcastle, and the 
| North-East Coast for the sale of its products 

Mr. C. W. Reeve, having resigned his position as Chief Stores 
Superintendent to the Underground Group of Companies, to 
| take up the position of Assistant to the Chairman of the Asso 


Tue 





| ciated Equipment Company, Ltd., Mr. R. H. Pitts has been 
appointed Chief Stores Superintendent in his place. Mr. G. W. 
Duncan has been appointed Staff Officer to succeed Mr. R. H 


Pitts. 








CONTRACTS. 


Britisnu INsuLaTep Cases, Ltd., has received from the Post 


Office an order for 32 miles of 160/40 Ib. Star Quad telephone 
cable. 
Ropert Ster#enson anp Co., Ltd., of Darlington, and 25, 


Victoria-street, Westminster, 8.W. 1, have received the following 
orders :—(a) From the Bengal and North-Western Railway Com 
pany, Ltd., for six metre-gauge superheated standard passenger 
engines, 4-6) type, with six-wheeled non-bogie tenders; and 
(b) from the Leopoldina Railway Company, Ltd., for three 
saturated locomotive boilers for engines Class 104-107 with 
3elpaire fire-box and steel inner fire-box. 


MERRYWEATHER AND Sons, Ltd., of Greenwich, have received 
from the City of Leeds an order for a motor fire-appliance, 
combining a turntable fire ladder and a fire pump mounted on 
the same chassis. The turntable ladder is to be in four sections 
to reach a total height of 85ft., and the “ Hatfield ” fire pump 
is to be capable of delivering 250 gallons per minute, The 
petrol motor engine will be of 75-80 brake horse-power and in 
addition to propelling the machine along the road it will supply 
power for elevating, extending, revolving, and lowering the 
ladders, as well as for operating the fire pump simultaneously 
with the ladder movements. 








A New Evectrric Weipine Dynamo.—Our attention has 
been called to the fact that the machine shown in Fig. 5 in the 
article on a new electric welding dynamo, appearing in our last 
issue, is a single operator machine and not a two operator set, 
as stated. 


Farapay Hovse Otp Stupents’ Association ANNUAI 
DinneR.—The twentieth annual dinner of the Faraday House 
Old Students’ Association will be held on October 26th at the 
Savoy Hotel. Mr. F. E. Berry, A.M.1.E.E., director and manager 
of the British Electric Transformer Company, Ltd., President 
of the Association, will be in the chair. Application for tickets 
should be made to the Hon. Secretary, F.H.O.8.A., 66, South- 





ampton-row, London, W.C. 1. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast 
(1) Native 
(1) Spanish 
(1) N. African 
N.E Coast 
Native , 
Foreign (c.i.f.) 


Home 
£s. d. 
(2) ScorLtanp 
Hematite Oc aw: es 
No. 1 Foundry 315 Oto3 16 
No. 3 Foundry 311 @ 
N.E. Coast 
Hematite Mixed Nos. 310 0 
No, 1 $1) 0 
Cleveland 
No. 1 - 3.68 «6 
Silicious Iron .. 38 6 
No. 3 G.M.B. .. 3 6 O 
No. 4 Foundry 3 5 ®@ 
No. 4 Forge 3 4 6 
Mottled 3 4 0 
White » 2 ¢ 
MIDLANDs— 
(3) Staffs. 
All-mine (Cold Blast) .. - 
North Staffs. Forge 
»» Foundry .. 3 2 6 
(3) Northampton 
Foundry No. 3 215 6to2 16 
Forge 212 6 
(8) Derbyshire 
No. 3 Foundry i vee ee ® 
Forge me — 217 0 
(8) Lincolnshire 
No. 3 Foundry + 0 0 
No. 4 Forge 217 6 
Basic 219 © 
(4) N.W. Coast— 
N. Lanes. and Cum. 
4 2 O(a) 
Hematite Mixed Nos. 4 4 6(b) 
‘4 8 O(c) 


MANUFACTURED IRON. 


Home. 
oe] 
ScoTLaNnD 
Crown Bars 0 5 0 
Best 
N.E. Coast 
lron Rivets 1b 56 0 
Common Bars Ww 56 0 
Best Bars 0 15 0 
Double Best Bars . Il 56 0 
Treble Best Bars 11 15 0 
LANCS, 
Crown Bars 10 0 0 
Second Quality Bars .. 910 0 
Hoops Is 0 0 
S. Yor«Ks. 
Crown Bars 10 10 0 
Best Bars ll oO 0 
Hoops 12 lo 6 
MIDLANDS 
Crown Bars ni 9 2 6told O 
Marked Bars (Staffs.) ee ar 
Nut and Bolt Bars a. 815 Oto 9 O 
Gas Tube Strip 10 15 Ote 10 17 


STEEL. (d) 


(6) Home. 


£ os d. 

(5) ScoTLanp 
Boiler Plates , -. lO 10 0 
Ship Plates, jin. and up 8 7 6 
Sections es ‘ 732 6 
Mteel Sheets, jin. , 815 0 
Sheets (Gal.Cor. 24 B.G) 13 10 0O 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


(c) Delivered Birmingham. 


18/6 to 
18/6 to 
18/6 to 


18 


to 


Export. 


£ s. 


v0 


~ 


10 
il 


— 


Export. 


£ 3. 


9 15 


0 
6 


(7) Export 
a. 


£L s. 


SS @ +i -1 > 
to 


(2) Net Makers’ Works. 


21/6 
22/6 


22/6 


21/- 


22/6 


d. 


d. 


Home. Export. 
N.E. Coast ea. & $a ¢& ga @. 
Ship Plates 8 7 6 
Angles 717 6 
Boiler Plates 12 15 0 
Joists 717 6 
Heavy Rails 810 0 
Fish-plates 122 0 0 
Channels 1 5 0 £9 to £95 
Hard Billets 712 6 
Soft Billets 615 0 
N.W Coast— 
Barrow 
Heavy Rails g@ak fae 
Light Rails 8 Oto 815 0 
Billets 7 5 OtoW 0 0 
MANCHESTER 
Bars (Round) os SR a 
(Small Round) . 77 é to 8 2 6 
Hoops (Baling) lo 08 0 915 0 
(Soft Steel). . _ ss 815 0 
Plates a af ‘ 8 12 6to 17 6 
» (Lanes. Boiler). 910 Oto 915 0 
SHEFFIELD— 
Siemens Acid Billets .. 9 5 Oto 910 0 
Hard Basic . 7 2 Gand7 12 6 
Intermediate Basic 7 0 0 - 
Soft Basic 6 7 6to 610 0 
Hoops ai aa So @ 2 i. 
Soft Wire Rods 7 5&5 Oto 710 Oo 
MIDLANDS 
Small Rolled Bars a C8 Oe 6 6 @ 
Billets and Sheet Bars... 6 5 Oto 6 7 6 
Sheets (20 W.G.) . 1110 Otol? 0 @ 
Galv. Sheets, f.o.b. L’pool 13 10 Oto 13 12 6 
Angles 717 6 
Joists 717 6 
Tees ok it an Gan 
Bridge and Tank Plates 812 6 
Boiler Plates ll 08 0 
NON-FERROUS METALS. 
SwaNsEA— 
Tin-plates, L.C., 20 by 14 18/— to 18/44 
Block Tin (cash) 218 15 0 
(three months) 216 10 0 
Copper (cash). . : 6413 9 
” (three months). . 65 2 6 
Spanish Lead (cash) 22 2 6 
(three months) 2117 6 
Spelter (cash) ~_ 24 0 O 
(three months). . 24 6 3 
MANCHESTER 
Copper, Best Selected Ingots 69 10 0 
Electrolytic 72 0 0 
Strong Sheets 9% 0 0 
Tubes (Basis Price), lb o 1 i 
Brass Tubes (Basis Price), |b. o 1 Of 
99 Condenser, !b. ’. 2a 
Lead, English. . 23 12 6 
Foreign. 22 0 0 
Spelter 24 6 





STEEL (continued). 


Aluminium (per ton) 


£107 


FERRO ALLOYS. 


Tungsten Metal Powder 


Ferro Tungsten 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c, 
8 p.c. to 10 p.c 
Specially refined .. 
Max. 2 p.c. carbon 
1 p.c. carbon 
0°70 p.c. carbon 
carbon free .. 


Metallic Chromium is 
Ferro Manganese (per ton) 


Silicon, 45 p.c, to 50 p.ec. 
75 p.c. 
Vanadium 
Molybdenum 
Titanium (carbon free) 


Nickel (per ton) 





Ferro-Cobalt 


(3) f.0.t. Makers’ Works, approximate. 


Boiler Plates 10/— extra delivered England. 


1/8 per Ib. 
1/3 per Ib. 


Per Ton. Per Unit. 
£21 lo 0 7/6 
£20 10 O 7 
£20 0 O 6 
£33 0 0 12 
£37 0 OO 15 
£41 0 0 17/- 
1 /— per Ib. 
2/7 per Ib. 
£13 15 Ofor home 
£13 10 0 for export 
£12 0 0 seale 5/— per 
unit 
£19 0 0 scale 6/- per 
unit 


14/— per lb. 
4/3 per Ib. 
1/2 per Ib. 

£170 to £175 


9/— per Ib. 


(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE 


(f.0.b. Glasgow )—Steam 


Ell 
” Splint 
Trebles 
Doubles 
* Singles 
AYRSHIRE— 
(f.0.b. Ports)}—Steam 
oo Jewel 
2 Trebles 


FIresHIRE 
f.o.b. Methil or Burnt- 


island—Steam 
Screened Navigation 
Trebles 
Doubles 
Singles 


LOTHIANS 
(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 
(8) N.W. 
Steams 
Household 
Coke 
NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 


Coast— 


Unscreened 
Household 

Dur#amM— 
Best Gas 
Second 
Household 
Foundry Coke 

SHEFFIELD Inland. 
Best Hand-picked Branch 26/- to 27/6 
Derbyshire Best Bright House 23);— to 24 6 
Best House Coal 20/6 to 21/6 
Sereened House Coal 17/—to 18 

_ o» Nuts 16 to 18 

Yorkshire Hards 14/6 to 16 
Derbyshire Hards 14/6 to 16 
Rough Slacks 8/6to 9/6 
Nutty Slacks 4/6to 6 
Smalls — 3/-to 4/6 


Blast -furnace Coke (Inland) 13/6 at ovens 


Furnace and Foundry Coke (Export), f.o.b. 


CARDIFF (9) SOUTH WALES 
Steam Coals : 
Best Smokeless Large 
Second Smokeless Large 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley Large 
Best Eastern Valley Large 
Ordinary Eastern Valley Larg: 
Best Steam Smalls 
Ordinary Smalls 
Washed Nuts 
No. 3 Rhondda Large. . 


o . Smalls. . 

No, 2 ° Large .. 

o 90 Through 
Smalls 


Foundry Coke (export). . 
Furnace Coke (export) 
Patent Fuel 
Pitwood (ex ship) . 

SwaNnsEa— 

Anthracite Coals : 
Best Big Vein Large 
Seconds 
Red Vein oe 
Machine-made Cobbles 
Nuts 
Beans 
Peas a 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 

Large 
Seconds 
Smalls 
Cargo Through 





(a) Deliverd Glasgow. 


(d) Rebate 12/6 joists and 10/— all other materials if home consumers confine purchases solely to British products. 
















Export. 
i3 9 
15/6 

15/9 to 16/- 
13,6 to 14 
13.6 
12,9 
13 6 
16.6 
13 9 
11 9to 12.9 
i8 
14 ¥to 16 
13 
12/6 
12 3to 12.6 
119 
i4 
is 6to 139 
12/6 
25.6 
38/6 to 5l 
22,6 to 23 6 
13/3 to 13 6 
11/9 to 12 
9'-to 96 
11,9 to 12 
21/— to 27 

15 
Ii3 3to 139 
21/— to 27 
18 3to 19 
19 - to 19.6 
19 3 to 19 6 
18/-to 19 
17/9 to 18.6 
i7/ to 173 
17/6to 17.9 
i7/-to 173 
16 6 to 17 
16/3 to 166 
12/6to 13 
10/6 to 12 
17/6 to 18.6 
19, 6 to 20 
i4 to 14/6 
16/— to 166 
14/6 to 156 
12/6 to 13/6 
27 to 37 
19/-to 21 
20 /6 to 21/6 
29/6 to 30.6 
34/- to 35/6 
24/6 to 27/6 
21/— to 27 
40 /- to 43/6 
35/— to 43/6 
23/6 to 25 
18/— to 18/6 
8/-to 8/6 
L1l/— to 11/3 
17/6 to 18/6 
16/- to 17 
12/— to 12/6 
15/— to 16 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 
(6) Delivered Sheffield, 
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French Engineering Notes. 


(From our own Correspondent in Paris.) 
The Rail Union. 


THE meeting of the Rail Union, which was held 
in Brussels last week, dealt with a problem of so com- 
plicated a character that the discussion upon it had to be 
adjourned in the hope that a way would be found out of 
the difficulty. The British rail makers only entered the 
Union on the understanding that her Colonies, Dominions 
and mandated territories were to be regarded as national 
territory, and the demand for rails from those countries 
has considerable that the British makers have 
exceeded their quota by what is declared to be something 
like 120,000 They have consequently incurred a 
heavy penalty which, however, is only payable on the 
dissolution of the Union. This curious clause really 
renders the penalty clause inoperative, because no one 
desires the breaking up of the Union, and there is con- 
sequently nothing to prevent the British or other members 
of the Union from exceeding the quotas allotted to them, 
except the possibility of their being required to pay out 


been so 


tons. 





large sums in the event of the Cartel coming to an end. | 


he British makers argue that they found themselves 
placed in an exceptional situation through the sudden 
heavy demand for rails which largely exceeded the capacity 
of continental producers. The foreign members of the 
Union are naturally loth to leave British rail makers in 
possession of an advantage from which they do not profit 
themselves, and they have therefore appealed to their 
British colleagues either to show their acceptance of the 
principle by paying the penalty for the excess production, 
or of withdrawing from the British overseas markets during 
a stated period. 


Engineering Industries. 


The more active demand for machine tools has 
been checked by the putting on the market of a consider- 
able quantity of machines by one of the big motor car 
firms, and it is expected that the re-equipment of some 
of the automobile factories to permit of new methods of 
manufacture will result in the offer of large supplies of 
second-hand machine tools. Those machines must, 
course, be replaced, so that the future is regarded as en 
couraging. ‘The situation of wagon builders been 
improved by the distribution of important orders, prin- 
cipally by the Compagnie du Nord, which has placed con- 
tracts for 800 trucks, 150 flat trucks and 680 vans. The 
State will also be ordering shortly 220 all-metal postal 
vans, although one half of them will probably go to Ger- 
many, which will supply them on account of reparations. 
A small order for similar vans has already been given to 
German firms. The shipyards are doing better, not only 
on work distributed for the execution of the programme 
of naval construction, but also on the building of new 
vessels for the naviagtion companies which are replacing 
many of the old ships. The building of motor ships is 
likely to provide more work to the shipyards in the future. 
On the whole, the engineering trades seem assured of 
fair amount of employment during the coming winter. 


of 


has 


a 


Smoke Abatement. 


It cannot be said that Paris suffered 
from the smoke nuisance like some other great cities, as 
domestic heating was, until of late years, effected almost 
entirely with anthracite or wood; but since the attempt 
was made to replace imported coals with native fuels the 
limpidity of the atmosphere has been less marked. Central 
heating is being employed more extensively, and, there, 
again, the change over from foreign to home fuels has not 
been without some effect upon the discharge of smoke. 
The fear that, unless something is done at once to deal 
with the matter, Paris may eventually become a smoky 
city has urged the Prefect of Police to issue a decree making 
it a punishable offence to allow of smoke being discharged 
into the atmosphere. All kinds of devices are, of course, 
being brought forward with the object of consuming smoke, 
but the average householder believes that his safest course 
is to return to anthracite, so that there may still be better 
times for the South Wales anthracite producers. On 
the other hand, there is quite a large production of smoke- 
less fuel in this country, and more use may be made of 
the small hard coals from Anzin and some other collieries ; 
but notwithstanding the difference in price, South Wales 
anthracite has been found to be cheaper and more satis- 
factory to use, because stoves have to be replenished less 
often. 


has ever 


A Curved Viaduct. 


There is at present under construction over the 
valley of La Bonne for the metre gauge railway between 
Gap and La Mure, in the Isére, a viaduct of seven spans of 
20 metres each, which is being built on a curve with a 
radius of 130m. Its height will be 55 m. above the 
lowest part of the valley. One difficulty in the construction 
is that work can only, by reason of the altitude of the site 
in the Alps, be carried on during six months of the year. 


Aviation. 


The railway 
and more closely with the development of commercial air 
services, and Monsieur Dautry, chief engineer of the Cie 
du Nord, has drawn up a report on behalf of the Conseil 
National Economique, in which suggestions are made for 
the future organisation of those services. It is suggested 
that a Superior Air Council, comprising experts and others 
most qualified to deal with the various matters affecting 
commercial aviation, should be created. Apparently the 
functions of this body would be similar to that of the 
Superior Air Council, at least sofar asconcerns the technical 
and financial services. A number of proposals are made, 
and the report has been submitted to the Minister of Air, 
who declares that he will work in close collaboration with 
the Conseil National Economique, by which it is supposed 
that a Superior Air Council will be created. A significant 
fact is that there is also an agitation for replacing the 
Minister of Marine and Minister of War with a Ministry of 
National Defence which will combine both services. 


companies are collaborating more 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 





STEAM GENERATORS. | 


289,715. October 25th 1927..-SUPERHEATER FITMENTs, | 
F. C. F. Evennett, 164, Upper Brockley-road, Brockley, | 
Kent. 


The idea of this invention is to maintain the free ends of the 
U-shaped tubes of superheaters in their proper alignment, | 
regardless of their tendency to distort under the influence of | 
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high temperatures and, nevertheless, allow of their easy removal 
in case of failure. To this end the free ends of the loops of the 


| superheater tubes are supported by the compound stirrup A, | 





which may be of heat-resisting metal. The two arms of the 
tubes are secured within the openings of the stirrup by wedging 


movable portion of the gear is shown fully isolated and the 


| earthing screen D is shown in the earthing position and adjacent 


to the fixed portion of the gear. It ix assumed that the circuit 
connected to the lower socket E is to be earthed, and conse- 
quently the co-operating plug F is made to extend from the 
movable portion of the gear further than the other co-operating 

lug G. The shutter device D is provided with a relatively large 
Role H and a contact hole J adjacent to the other fixed socket K. 
The shutter D is shown earthed by means of a pin L and earthing 
socket M. On moving the portion A until the ends of the plug F 
and G reach the dotted lines N the plug F engages with socket E 
and the plug G the contact J. Consequently on closure of the 
circuit breaker the circuit connected to the socket FE will be 
earthed, If when the movable portion is fully isolated as shown 
the earthing shutter is raised clear of the face of the fixed 
portion of the gear, and the movable portion of the gear is then 
moved in fully towards the fixed portion for normal operation, 
the ends of the plug contacts F and G reach the dotted lines O. 
There are four other illustrations.— August 24th, 1928. 


TELEGRAPHS AND TELEPHONES. 
272,249. June 7th, 1927.—IMPpROVEMENTS IN OR RELATING 
Tro TxHermionic Vatves, Telefunken Gesellschaft fur 
drahtlose Telegraphic, m.b.H., of 9, Tempelhofer Ufer, 


erlin, Germany. 
The object of this invention is to reduce or eliminate the 
emission of secondary electrons from: an electrode, such as the 
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In the diagram F represents the 
An 


grid, of a thermionic valve. 
filament, G the normal control grid, and A the anode. 


| auxiliary electrode in the form of a metal cage H partly surrounds 
| the control grid and lies between it and the anode A. 


The cage H 
is directly connected to the filament in the manner shown, It 
has been found desirable to make the cage cover about one-sixth 
of the length of the grid.— August 30th, 1928. 


TRANSMISSION OF POWER. 

296,132. May 27th, 1927.—JournnaL Bearines, The British 
Thomson-Houston Company, Ltd., Crown House, Aldwych, 
London, W.C.2; and A. A. Pollock, Croxton House, Sher- 
borne-place, Leamington Spa, Warwick 

It is unnecessary to go beyond the preamble of this specifica- 
tion, which reads as follows :—The failure of journal bearings 


|} when the average bearing pressure exceeds a certain value, 


means, alternative arrangements of which are indicated at 
P., C and D May 3rd, 1928 

TURBINE MACHINERY. 
206,656. November 7th, 1927.—Lapyrintn Packrxes, K. 


Baumann, Northwood House, Barnfield, Urmston, Lancs.; 
and the Metropolitan-Vickers Electrical Company, Ltd., 
4, Central-buildings, Westminster. 

The peculiarity of this labyrinth packing lies in the fact that 


of the members—say, the rotating one, as shown in the | 


one 


| 
| 
| 
N° 296,656 









WY 


OO 


oN 


sketch—-is of conical form. That is to say, it is made of one or 
nore thin cones, which co-act with a fixed radial abutment to 
provide a seal against fluid pressure. In the event of the edges | 
accidentally rubbing together the increased temperature will 
increase the base diameter of the cone and consequently make 
it recede from the fixed part, so that the pressure of the rubbing | 
contact is relieved.—September 6th, 1928. | 


SWITCHGEAR. | 


IMPROVEMENTS RELATING TO ELEc- 
TrRic Draw-our Swircueear, The British Thomson- 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C.2; and William Pancras Hamlyn, of 18, 
Noel-road, Acton, London, W. 3. 

The invention has special reference to earthing a circuit con- 


296,113. May 24th, 1927. 


N° 296,113 
e 





0 





= So S 
- 


S 


MRRAHOMHHHHYS 





trolled by the switchgear, and, broadly speaking, it involves 
earthing arrangements which are independent of the relatively 
movable switchgear portions, but which are arranged to be 
introduced between the portions when they are separated. A 
indicates a part of the movable portion of the gear, B a part of 
the fixed portion, and C a part of the earthing device. The 





which is usually far below the actual crushing strength of the 
bearing material, appears, in general, to be due to the concen- 
tration of the load on a few spots of very limited area, the 
remainder of the surface carrying little or no load. This con- 


| centration of load gives rise to high local pressures and has 


necessitated the limitation of the average bearing pressure to 
very low values. It is obvious that if, in such bearings, the load 
could be uniformly distributed over the whole bearing surface, 
much higher bearing pressures could be employed with safety, 
and the object of the present invention is to provide a bearing 
of simple construction in which this desired uniform distribution 


N°296,/32 





of the load is accomplished. In accordance with “our " inven- 
tion the bearing surface comprises 4 flexible member adapted 
to form a sling in which the journal rests. By the employment of 
a flexible member, which may be a band o7 strap of any suitable 
material, any uneven distribution of the total load is corected 
by deflection of the member. This is due to the characteristic 
property of the flexible member of supporting the journal load 
by virtue of the tangential stress in the member itself, and since 
the tangential stress is substantially constant throughout the 
whole bearing surface it must be balanced by & constant radial 
Hence, if the pressure is not uniform, the flexible 


ressure. 
P Since the 


member will deflect so as to equalise the pressure. 
pressure throughout the bearing surface is substantially constant 
it follows that the thickness of the film of lubricating oil will be 
substantially uniform, so that the bearing pressure can be 
inereased with safety. Suitable adjusting means for the flexible 
member may be provided to ensure that the journal is main- 
tained in rubbing contact with the top cap of the bearing to 
thereby form a solid and definite location for the journal.— 
August 27th, 1928. 


MACHINE TOOLS AND SHOP APPLIANCES. 


295,920. April 24th, 1928.—GrINDING Macurnes, The Churchill 
Machine Tool Company, Ltd., Broadheath, Manchester ; 
and H. H. Asbridge, Claremont, Washbury-road, Aghton- 
on-Mersey. x 

In this grinding machine the wheel A is fed up to its work by 
the helical shaped cam B bearing against the pin C on the 
wheel-carrying slide. The two parts are kept in contact by the 

weight D. The cam is rotated by the ratchet gear shown at E. 

At two points round the periphery of the cam B there are 

recesses, into which the pin C may drop, when the wheel will be 

withdrawn from its work. At the same time the ratchet wheel 
will have revolved to a point where the teeth are cut away to 
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leave a plain face, with the consequence that the feed is stopped. 
Up to this time the wheel has been effecting the roughing cut, 
and while it is retracted from the work it is trued up for the 








finishing cut. Then, by moving the ratchet wheel forward by 
hand, the ratchet is re-engaged and the feed for the finishing 





cut proceeds, fugust 23rd, 1928. 
296,286. April 24th, 1928.—MvuLTIPLE-sPINDLE BorING 
Macurnes, The Rover Company, Ltd., W. G. J. Bagnall 


and G. Norton, Meteor Works, Coventry. 

The idea of this invention is to facilitate the rearrangement of 
the spindles of a multiple-spindle boring machine to suit work 
having holes in different positions. Each of the boring spindles 
| 
| 
| 
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AA is driven from a fixed spindle B by worm gear C or D. | 
The connection between A and B is effected by the shafts E, | 
which have universal joints at each end, The flexibility of 
these joints is provided by balls engaging in grooves and recesses 
in the two parts. With this arrangement it is necessary only to, 
change the guide plate F to change the positions of the boring 
spindles.—August 30th, 1928. 


292. May 2Ist, 1928.—Mitursc Macutines, J. Archdale 
and Co., Ltd., and I. H. Wright, Ledsam street, Birmingham. | 
This device is a telescopic brace for the knee or table of a | 
milling or drilling machine. It comprises three parts, a tube A | 
fixed to the base of the machine, around which there slides | 
another tube B fixed to the table. Within the inner tube there | 


N°296,292 
hae 
-D 








TULA 





Shitty 
——e 


% 


REQ AQ _AAAMNONN 


SS RAR 





Ladd adie 





| 
| 








VELLA. 














Pry 





UZ 





is a stem C, which is a sliding fit in the outer tube at D. In this 
stem there is mounted « pinion E which engages with two racks 
FandG. The rack F is fixed to the tube A and the rack G to 
the tube B. It will be seen that the pinion will have the effect 
of raising the stem C at half the rate of the outer tube B, so that 
the latter gains support at half its height.—August 30th, 1928. 


MISCELLANEOUS. 


Mr. Richard W. Allen. 


at Gosforth. 


| Kensington, 8.W. 7. 


| TRICT ASSOCIATION. 


Society of Arts, John-street, Adelphi, W.C. 2. 
and Their Use in Aircraft,”” by Mr. H. Sutton. 


street, London, W.C. 1. 
Captain C. J. C. Little, C.B., A.D.C., R.N. 


moisture, besides which they may be produced as cheaply as 
possible. In certain special cases discs which have been cut out 
of fabrics of different kinds or from asbestos may be used, but 
for ordinary purposes sheets or plates of vulcanised fibre are the 
most suitable.—September 6th, 1928. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this o, on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

DieseL Enerve Users Association.—19, Cadogan-gardens, 
S.W. 13. ‘ Marine Oil Engines,’’ by Mr. Sterry B. Freeman. 
5.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS: Nortu-EasTERN 
Srupents’ Secrion.—Electrical Engineering Lecture Theatre, 
Armstrong College, Newcastle-on-Tyne. Chairman's address, 
by Mr. I. H. Hedley. 7.15 p.m. 

Junior InstirvutTion or EnGineers,.—At 39, Victoria-street, 
S.W.1. Ordinary Meeting. Paper, *‘ The Use of Instruments 
in the Boiler-house,” by F.Squirrell. Slides. 7.30 p.m. 


KEIGHLEY AssoOcIATION oF ENGINEERS.—-Room 14, Tem- 
perance Institute, Keighley. “The Internal Combustion 
Engine, with Special Reference to the Gas Turbine,’” by Professor 
G. F. Charnock. 7.30 p.m. 

MANCHESTER ASSOCIATION 
Club, Albert-square, Manchester. 
W. G. Gass. Followed by a smoking concert. 


or Enerneers.—The Engineers’ 
President's address, by Mr. 
7.15 p.m, 


Tse Instrrote oF Merats: SHEFFIELD LocAL SEcTion.— 
In the Non-Ferrous Section, Applied Science Department of the 
University, St. George’s-square, Sheffield. ‘* Alternating 
Current Electrolysis,” by R. D. Barklie ; ‘* Sodium Cyanide in 
Silver Plating,” by Dr. E. E. Sanigar. 7.30 p.m. 


SATURDAY, 
ENGINEERS. 
Junior Section. 


OCTOBER 13ru. 


85-88, The Minories, 
Social gathering 


INSTITUTE OF MARINE 
Tower Hill, London, E. 1. 
and dance, 7 to 11 p.m. 

Norru-EasTeRN 
electric car sheds 


ELECTRICAL ENGINEERS : 
Visit to the L.N.E.R. 


INSTITUTION OF 
StuDENTs’ SECTION. 
3 p.m. 


MONDAY, OCTOBER 15rus. 


BRADFORD ENGINEERING Society. 
ford. “* Electricity Supply in Rural Areas,” 
Thwaites. 7.30 p.m. 


Technical College, Brad- 
by Mr. R. Alan 


SHEFFIELD METALLURGICAL AssoOcIATION._-Mappin Hall, 
Sheffield. Fifth “‘ Sorby *’ Lecture, *‘ The Influence of Pressure 
on Rocks and Metals,’’ by Mr. Cosmo Johns. 7.30 p.m. 


TUESDAY, OCTOBER 
British ENGINEERING STANDARDS AssociaTion.—-In the 


Theatre of the Institution of Mechanical Engineers, Storey’s- 
gate, London, S.W. 1. Tenth annual general meeting. 2.30 p.m. 


SHEFFIELD METALLURGICAL AssOcIATION.—-198, West-street, 
Sheffield. A discussion on some of the papers of interest to the 


l6TH 


| steel industry presented to the recent World Power Conference, 


by Mr. R. J. Sarjant. 7.30 p.m. 


University oF Lonpon.—-Faculty of Engineering, King’s 
College, Strand, London, W.C. 2. **‘ A Hundred Years of Naval 
Engineering,’ Lecture I., by Engineer-Captain Edgar C. Smith, 
R.N., Retd. 5.30 p.m. 

WEDNESDAY, OCTOBER 17rtx. 
NEWCOMEN Socrety.—At the Science Museum, South 
“Early Days of Railway Signalling,” by 
Mr. W. H. Deakin. 5.30 p.m. 
THURSDAY, OCTOBER 18rs. 

InstTiTuTION oF Crvin ENGINEERS: BIRMINGHAM AND Dis- 

Visit to the Portland Cement Works of 


Rugby Portland Cement Company, Ltd., New Bilton, 
Leave Ratcliffe-place, Birmingham, at 12.45 p.m. 


THE 


the 
Rugby. 

SoutH MipLaNnp 
Opening address, 


INSTITUTION OF ELECTRICAL ENGINEERS : 
CrentTre.—Grand Hotel, Birmingham. 
by Mr. 8. H. Holden. 6.50 p.m. 

INSTITUTION OF MINING AND METALLURGY.—At the Rooms 
of the Geological Society, Burlington House, Piccadilly, London, 
y.1. “The Valuation of Alluvial Deposits,” by Mr. W. R. 
Rumbold. 5.30 p.m. 

Tue InstitTvTe oF Metats : Brruincuam Locat Secrion.— 
In the Engineers’ Club, Waterloo-strect, Birmingham. 7 p.m. 

InstriruTion OF MecHanicaL ENGIngereRs.—Annual Dinner, 
Mayfair Hotel, London. 6.45 for 7.15 p.m. 

Roya AgeronavuTicaL Society.—At the House of the Royal 
* Light Alloys 
6.30 p.m. 
CoLLEGE.—Gower- 
by 


Lonpon, UNIVERSITY 
** Naval Bases and Sea Power,” 
5.30 p.m. 


UNIVERSITY OF 


FRIDAY, OCTOBER 19rx. 
ENGINEERS.—Storey’s-gate, 
Presidential address by 


MECHANICAL 
General meeting. 
6 p.m. 


INSTITUTION OF 
Westminster, 8.W. 1. 


296,636. February 21st, 1928.—Lock Nuts, Svenska Lasmutter Junior InstituTION oF ENGINEERS.—39, Victoria-street 
\ktiebolaget, Sédermalm-storg 4, Stockholm, Sweden; | tondon, §.W. 1 * Technical Advertising,” by Mr. R. H. 
and T. G. Rennerfelt, Kommendorsgatan 33a, Stockholm. Sharp 2.30 p.m. P 


The locking effect of this nut is provided by a series of 
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washers ©’ of vuleanised fibrous material, which are held within 
a recess in the head of the nut by knurling over the edge of the 
recess. It is remarked, in connection with these washers, that 
experience has shown that plates or rings produced from sheets 
or dises are the most suitable for the purpose in question, 
and on the basis of this experience the plates or rings are 
made by being stamped out of the sheets or discs. The 
plates or rings thus produced ensure a more efficient hold 
about the screw bolt, in that their inner diameter is not altered, 
or is altered only to an inconsiderable extent, by the influence of 











Sheffield. 


bs 


Steward. 


W.C.2, 
by Engineer-Captain Edgar C. Smith, R.N., Retd. 


SHEFFIELD METALLURGICAL AssocIiaTION.—_198, West-street, 
Ladies’ evening. 7.15 to 10.30 p.m. 
FRIDAY AND SATURDAY, OCTOBER 197TH AND 207TH. 
Tue INstiTuTION OF MUNICIPAL AND CounTy ENGINEERS. 
touncil Chamber, the Guildhall, Portsmouth. Southern District 
neeting. 11.30 a.m. 


MONDAY, OCTOBER 22np. 


INSTITUTION OF MECHANICAL ENGINEERS. 
1. James's Park, London, 8.W. 1. Graduates’ Section. 
»ressed Air for Mining and Industrial Purposer,”’ by Mr. H. R. 
6.30 p.m. 


Storey’s-gate, 
“ Com- 


TUESDAY, OCTOBER 23rp. 
University or Lonpon.—King’s College, Strand, London, 


** A Hundred Years of Naval Engineering,’ Lecture II., 
5.30 p.m. 


WEDNESDAY, OCTOBER 24tu. 


INSTITUTION OF PRODUCTION ENGINEERS.—At the Society 


of Motor Manufacturers and Traders, Ltd., 83, Pall Mall, London, 
8.W. 1. 
by Mr. B. C, Jenkins. 


“Time Study and Shop Demonstration Methods,” 
7.30 p.m. 





WEDNESDAY TO FRIDAY, OCTOBER 24rn To 26rn. 
INSTITUTION OF Mintne ENGiNgeERS.—-Annual general meet 
ing, London. For programme see page 401. 


THURSDAY, OCTOBER 25ru. 
INSTITUTION OF CiviL ENGINEERS : YorRKSHIRE AssociATiION, 


Hotel Metropole, Leeds. Address by Professor W. T. David 
7.30 p.m, 


Cuapwick Pusiic Lecrure.—At the Royal Institute of 
British Architects, 9, Conduit-street, W. 1. Lecture, ** Public 
Health Buildings and Recent Improvements in Town Develop 
ment in Sweden,” by Mr. Torben Grut. 5 p.m. 


FRIDAY, OCTOBER 26rn. 

or EvecrricaL Enorverrs: Noxru-Eastern 
Strupents’ Section.—Electrical Engineering Lecture Theatre, 
Armstrong College, Newrastle-on-Tyne. ‘ Post Office Tele- 
phones and the Public,” by Mr. L. B. Harmer. 7.15 p.m. 


INSTITUTION 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s-gate, 
St. James's Park, London, 8.W. 1. Informal meeting. *‘‘ Mech- 
anical Plant in Gasworks,”’ introduced by Mr. R. C. Macdonald. 
7 p.m. 

Juniorn lystiruTion or ENGringeers.—39, Victoria-street, 
London, 8.W. 1. “* Legal Protection for Originality and Inven- 
tions,”’ by Mr. G. W. Tookey. 7.30 p.m. 


MONDAY, OCTOBER 


Braprorp ENGINEERING Society. 
ford. ‘* Time Recording and Costing,” 
7.30 p.m, 

INSTITUTION OF ELecTRiCAL ENGINEERS.—Victoria Embank- 
ment, London, W.C. 2. Informal meeting. Discussion on ‘* Our 
Profession from a Manufacturer's Point of View,’’ to be opened 
by the President, Lieut.-Col. K. Edgeumbe, T.D., R.E.T., Retd. 
7 p.m, 


20TH. 


Technical College, Brad- 
by Mr. A. H. Gledhill, 


TUESDAY, OCTOBER 

University or Lonxnpon King’s College, Strand, London, 

W.C. 2. ** A Hundred Years of Naval Engineering,” Lecture I1., 
hy Engineer-Captain Edgar C. Smith, R.N., Retd. 5.30 p.m. 


30TH. 


NOVEMBER 


At the House of the Royal 
2 The 


THURSDAY, Ist. 
RovaL AERONAUTICAL SOcirTy 
| Society of Arts, John-street, Adelphi, London, W.C 


Testing of Adhesives for Timber,” by Mr. W. D. Douglas and 
Mias C. B. Pettifor. 7.45 p.m. 
FRIDAY, NOVEMBER 2np. 


INSTITUTION OF ENGINEERING INSPECTION. —In the House of 
the Royal Society of Arts, John-street, Adelphi, London, W.C, 2. 
* Die Casting,’ by Mr. A. H. Mundey. 5 p.m. 


Junior InstirvtTion or ENGineers.-—39, Victoria-street, 
London, 8S.W. 1, Film, ** The Babcock Boiler.”’ 7.30 p.m 
University oF Lonpon University College, Gower-street, 
London, W.C. 1. ‘Smoke Pollution of the Air and Public 
Health,” Lecture I., by Dr. John Owens. 5.30 p.m. 
THURSDAY, NOVEMBER 8ru 
Royal AERONAUTICAL SocIETY At the House of the Royal 


Society of Arts, John-street, Adelphi, London, W.C. 2 The 


Machinery Installation of * R 101,’ ** by Wing-Commander T. 
Cave-Browne-Cave, C.B.E 7.45 p.m. 
FRIDAY, NOVEMBER 9rx 
Junior LystiruTion or ENGINEERS.—-39, Victoria-street, 
London, 8.W. 1. Annual general meeting. 7.30 p.m. 
Keieutey Association oF EnNoineers.—Room 14, Tem 
perance Institute, Keighley. Precise Length and Angular 


Measurement,’’ by Mr. C. H. Carter. 7.30 p.m 
MONDAY, 


INSTITUTION OF ELECTRICAI 


NOVEMBER l2ru. 


ENGINEERS.—- Victoria E:mbank 


ment, London, W.C.2. Informal meeting. Discussion on 
“ Engineering Requirements of a Modern Office Building, 
opened by Mr. J. Coxon. 7 p.m 

TUESDAY, NOVEMBER 13run. 


University College, Gower- street 
Transmission of Power, 
6.30 p.m. 


or LONDON 
1. * High-tension 
Mr. Percy Dunsheath. 


FRIDAY, NOVEMBER 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 


UNIVERSITY 
London, W.C. 
Lecture I., by 


léru. 


Grosvenor Restaurant, Gordon-street, Glasgow. The © James 
Watt ” Lecture. 
TUESDAY, NOVEMBER 27rn. 
INSTITUTION OF ENGINEERING LNsPpEecTIoN..-Hyde Park 


Hotel, London. Annual reception and dance. 8.30 p.m. 








Curomium PiLatinc.—Referring to a remark made by Dr. 
R. C. Reader at the Liverpool meeting of the Institute of Metals, 
that “the chief drawback to chromium plating was that it 
flaked off 9s the result of constant expansion and contraction,” 
the Chromium Plating and Development Company. Ltd., writes 
to us to say that it now claims to have solved this problem and 
will be glad to demonstrate the fact to anyone who is interested. 


Swiss Atrine Rattways.—At the opening meeting of the 
winter session of the Junior Institution of Engineers on Friday, 
October 5th, 1928, Mr. A. J. Simpson gave some interesting 
details of the equipment of three of the Swiss Alpine Railways, 
viz., the St. Gothard—Basle to Chiasso; the Engelberg Rail- 
way—Stanstaad to Engelberg; and the Wengernalp and 
Jungfraujoch, illustrating the lecture with a number of wonder- 
ful slides of the scenery through which these lines pass. The 
majority of the main line electric locomotives on the Swiss 
Federal Railways are driven by single-phase motors through 
transformers on a line voltage of 15,000. The transformers 
carried on the engines are oil cooled, the circulating pipes 
being carried horizontally outside the engine cab. Details of 
the weights, speed and method of transmitting the motion of 
the motor armatures to the running wheels were given, the author 
stating that in his opinion the individual drive to the driving 
wheels would eventually supersede the gearing and connecting- 
rod drive now fitted to the larger portion of the engines. It 
was noted that the average passenger locomotive of 1350 H.P., 
weighing 91 tons, was capable of drawing a passenger train of 
300 tons at an average speed of 30 miles per hour or a goods train 
of equal weight at 22 miles per hour on a maximum gradient of 
2-6 per cent., the maximum speed of these engines being 75 miles 
er hour. The latest type of Brown-Boveri locomotive has 
individual driving by separate motors to each of the four pairs 
of driving wheels, the diameter of which is 5ft. 6in., the gear 
ratio being 2-5to 1. The total weight of these engines is 117} 
tons, of which 80 tons is available for adhesion. The transformer 
on the engine is of 2500 kVA capacity, oil cooled, the oil being 











circulated through pipes, carried under the running board on 
one side of the engine. An auxiliary transformer supplies current 
at 220 volts for the train heating circuit, and for lighting and for 
operating the speed control mechanism. The engine cab is 
warmed by 600 watt heaters, four in all, and electrically heated 











foot-warmers are also provided. 














